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Pillar Crane for Railroad and Yard Work. 

We present herewith an illustration of an 
improved pillar crane intended particularly 
for railroad and other yard uses, which is 
built by The Yale Lock Manufacturing Com- 
pany of Stamford, Conn., under the patents 
of T. A. Weston, the inventor of the well- 
known differential pulley-block. 

As shown in the cut, the crane consists of 
a heavy cast iron column, of peculiarly sim- 
ple and symmetrical design, its shape being 
harmonized to the strains it is intended to 
resist and the architec- 
tural excrescences, which 
are so commonly engraft- 
ed upon iron work of this 
type are purposely omit- 
ted. 

As the crane is support- 
ed entirely from its base, 
the column is_ provided 
with a very broad foot- 
ing, through which the 
foundation bolts extend 





downward into and 
through the foundation 
masonry. The boom, 
which is formed of two 
wrought iron channel 
beams, is arranged to 


swing freely around the 
column, its foot being 
provided with two hori- 
zontal turned rollers 
which travel on a turned 
circular path around the 
base of the column. 
Fixed in the head of the 
column is a steel pin, up- 
on which rests the cross 
head or yoke, which lat- 
ter is bushed with bronze 
to form a bearing for the 
pin. The entire weight, 
both of the boom and of 
the load, is carried by 
the cross head, and the 
thrust is carried by the 
turned rollers above re- 
ferred to. In this way 
the friction of rotation is 
reduced to a minimum, 
so that the crane can be turned with the 
maximum load suspended with the least 
possible effort. All wrought iron 
subjected to strains are proportioned with a 
minimum factor of safety of six, and the 
proportions of the details throughout are cor- 
respondingly large. 

The hoisting and lowering gear, which is 
attached to the boom near the column, 
sists of a trench, provided with a self-acting 
safety brake, the construction of which is such 
that the handles cannot recoil on the oper- 
ator nor the load ‘‘run away.” This feature 
is of the utmost importance, both to the 
operator and to the load, and is an absolute 
protection against the accidents which 
frequently happen with cranes of the ordina- 
ry type, and which arise from the operator 
losing control of the load, in which case the 
handles recoil violently, and damage inevit- 
ably results. With the safety brake, the 
handles may at any time be ‘‘let go,” and the 
load will remain suspended. To lower it, it 
is necessary to turn the handles backward, 
the load descending easily and smoothly, so 


parts 


con- 


sO 
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‘long as this motion is isaiieaii but coming 
to rest, if the motion be stopped or the han- 
dles ‘‘let go.” In order to ‘‘pay out” or 
“let down” the empty block quickly with- 
out any load, the pawl may be thrown out, 
in which case, the chain sheave and chain 
being free, can be overhauled rapidly as de- 
sired. ’ 

The regular sizes of these cranes have ci 
pacities of 2, 5, 10 and 15 tons, the radius of 
the boom being from 10 to 20 feet. Larger 
or special sizes are also made when required. 
Their distinguishing features are simplicity, 
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waste of material. The frame work is to be 
carefully calculated, and the walls are to be 
amply strong for all contingencies. 

Estimates are procured from the tool and 
machinery manufacturers, and all the other 
details which necessarily present themselves 
for consideration are taken up in their regu- 
lar order. 

The actual cost of the enlargement may 
now be calculated with a fair degree of ac- 
curacy. 

After desirable changes, 
contracts are given a reasonable time in 


the 
ad- 


making any 
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PILLAR CRANE FOR RAILROAD AND YARD WORK. 


convenience and entire safety, both in the 
operating mechanism and in the proportion- 
ing of the parts which are to resist strains. 

ee 


Will it Pay? 








possible, 


Before engaging in any important business 
undertaking, the first question that suggests 
itself for consideration is, Will it pay? 

If all individuals were constituted alike, 
and of the same mind, each would fully 
agree with the other. But, as this is not the 
case, each one has his own peculiar ideas of 
business economy. We will make a few 
comparisons. The business of a manufac- 
turer has increased to such an extent that an 
enlargement of his facilities becomes an ab 
solute necessity. He accordingly calls his 
superintendent, and inquires what increase 
of room and machinery needed in the 
several departments to enable them to supply 
all demands. Afterwards an extra allow- 
ance is made for an expected enlargement of 


1s 


the business. Drawings are then made of 
the new buildings, with no extravagant 


other 
| the contractor to secure skilled labor, that 
the work may be prosecuted as rapidly as | 


vance to ensure obtaining the best- 


materials. Sufficient time is allowed 


yet done in a strictly first-class 
manner. 
no pains are spared in erecting the same, so 
that when the engine is put in motion every- 
thing works to the honor of the constructors, 

Such is the course which would be pur- 
sued by the systematic, economical business 
man, who fully understands how to take true 
advantage of his opportunities. Other men, 
who may be just as sincere in their convic- 
tions of their ability to manage the require- 
ments of their business, will never have any 
recognized system in conducting their affairs, 
If their fortunately, 
the extent of requiring an enlargement, they 
allow the necessity to be negleeted as long 
as possible, and the superintendent or fore- 
man is not consulted, nor is his 
asked for or allowed. We will 
which happened not long since, in which it is 


business, increases to 


counse] 
take a case 
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to be understood that the proprietor did not 
comprehend as well as_ his superintendent 
what was required in the shape of tools and 
men to produce a given quantity of work. 
In neglecting to consult with his superin- 
tendent he not only shows by such conduct 
that he has no confidence in the executive 
ability of his subordinate, but the dignity of 
that individual (if he has the feelings of a 
true man) is touched at once, and he says to 
himself, ‘‘I see the old man knows more 
about it than I do, so he may take the entire 
responsibility of the work, and give his orders 
accordingly.” So the 
superintendent quietly 
listens while the pro- 
prietor explains his ideas 
and tells what he is go 
ing to do, and when he 
has finished the superin 
tendent away dis 
satisfied with his position, 
and feels deeply injured 
because his advice or co- 
operation was not asked 
for. No drawings are 
made of the buildings, 
but a builder is called in, 
and asked what he will 
lump the job for, and put 
up the buildings. A 
price is agreed upon, the 


goes 


work is begun at once 
and prosecuted with won- 
derful rapidity, and all 
kinds of green wood and 
other available materials 
are used until the work 
is finished. The market 
is then scoured for tools 
and machinery, and 
second-hand 


it is 


where a 
tool can 
adopted at once. 

The shafting is put up 
inahurry without proper 
alignment, and the ma- 
chinery, when started up, 
is enough to bring tears to 
the of any skilled 
mechanic. The pulleys 
run out of truth, the shaft- 
ing is sprung, 


be used 


eyes 


the coun- 


seasoned | tershafts have to be shifted, to make the belts 
timber, as well as the first quality of all the 


run, The machines also have to be shifted, 
and the fact that long as that shop 
there will be trouble, on account of 
the proprietor’s ignorance, and he will have 
the unspeakable pleasure of paying all the ex- 
penses. 


is, so 


| stands, 


This is not a supposed case, but one that 
happened not a thousand miles from this city, 
‘and figures already show that the repairs of 
buildings and tools, together with the losses 
of contracts for particular work, far exceed 
We do not ad- 
vocate an extravagant waste of building ma- 
terial, but the de- 
signs should be executed by persons who 
know just what they are about. If the super- 
intendent of a shop is not to be consulted in 
such matters, 
position, and should be removed. 


the cost of the best buildings. 


where it will do no good, 


he is incompetent to fill his 
If a pro- 
prietor properly appreciates a good superin- 
tendent, he will place power and responsibil- 

ity in his hands, thus relieving his own mind, 
which will the better enable him to perform 
his own duties in the financial and business 































interests of the concern. If he has any orders 
or directions to give, with reference to the 
work, they should be given to his superin- 
tendent, that he may have order and system 
in his department. Where ignorance of busi- 
ness and lack of system prevail, there are al- 
ways discord and extravagance. If only a 
shed is to be erected, or the establishment, 
when completed, employs only half a dozen 
hands, let a system be adopted at once to be 
improved as necessities may require. 
>> 
The Allen Valve Gear. 





By Hueco Bineram, M. E. 


With the Allen valve gear the functions of 
admission and exhaust in an engine are en- 
tirely separated, and assigned to two distinct 
sets of valves. Both sets of valves are moved 
by a link motion which is substantially like 
that of Pius Fink, with the distinction that 
the exhaust valve is worked from fixed 
point of the link, and only the admission 
valve from the adjustable sliding block, while 
in the Fink link motion a common steam and 
exhaust valve obtains its motion from the 
sliding block, whereby the exhaust as well as 
the admission is affected by an adjustment or 
The link and ec- 


a 


shifting of the link block. 


centric strap are in one piece (see Fig. 7), 


which is represented in Fig. 8 by the center 
lines} BDI. The link is hinged at the 
point D, by means of the arm PD G, to the 
frame of the engine, @ being the fixed point. 


From the highest point 4, of the link is de- 


rived the motion for 
the exhaust valve, by 
means of the connect- 
ing rod b p, the rocker 
‘pfp’, and the valve 
stem p ’r. 

The admission valve 
receives its motion 
from the link block B, 
by means of the radius 
rod B P, the rocker 
P F FP’ and the valve 
stem P’V. A varia- 
tion of the rate of ex- 
pansion is effected by 
raising or lowering the 
block £B, and radius 
rod B P, by means of 
a Porter governor, the 
of this motion 
being from 2 to D. 
The O P is the 
center of action 
of the eccentric 
link, and the eccentric 
the shaft 

line of 
the crank 
is on its center. 

When the shaft 0 is rotating, the link ob- 
tains a very peculiar movement by the eccen- 
tric moving the point J in a circular path, 
while the point D is confined in its move- 
ment to a short are of comparatively long 
radius. 


range 


line 
line 
and 
is set upon 
in its 
action when 


to be 


It is as it were a combination of an 
oscillating and a reciprocating movement, 
and at first sight it appears very diflicult to 
analyze the movements obtained from the 
points band B. It is, however, fortunately, 
not difficult to show that the movement of 
either of those points is practically equivalent 
to «a motion produced by eccentrics, and the 
location, in relation to the crank, of the ideal 
eccentrics which are capable of producing an 
equivalent motion may be found as follows: 
Imagine the link 6 BD O,in Fig. 9, drawn in 
such a position that the eccentric strap is 
with the center of the main 
shaft, and the center / of the eccentric in its 
line of action (see O P, Fig. 8), draw from J 
and from J the lines Jy and D y’ at right 
angles to the line O P, mark on the line Dy’ 
points corresponding by their vertical distance 
from ) with the points B and b, and draw 
radial lines from these points to O. The re- 
quired are located where 
those lines intersect the line J y(see J’ and 7.) 

As the block Bis raised or lowered in the 


concentrical 


ideal eccentrics 


link slot, the corresponding ideal eccentric 
changes its position on the line Jy, the limits 
for that change being Zand J’, 

Che angle of advance of the movement of 





the admission valve is Y 0 I’ (Fig. 9), that | 


of the exhaust valve Y 0%. The travel of 
the block B is equal to twice the distance O 
I’, that of the point } equal to twice the dis- 
tance O7. But owing to the leverage of the 
rock-arms, the travel of the exhaust valve is 
reduced to about one-third of that of the pin 
b. It may, therefore, be assumed that the 
steam valve is moved by the eccentric J’ 
and the exhaust valve by the eccentric 7. 
The valve diagrams can then be drawn as 
shown in Fig. 10 for admission, and in Fig. 
11 for exhaust. There being no lap on the 
exhaust valve, the exhaust lap circles are in- 
finitely small, and are represented in Fig. 11 
by the points q and q’. 

The next question is: What will happen if 
the link block is lowered or raised? Only 
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being as Oa to Q Q’ (Fig. 10). 

The present users of this valve motion 
have therefore adopted an expedient to re- 
duce the travel of the valve during the 
period of closure. Instead of using the 
rocker P F' P’, as shown in Fig. 8, a forked 
rocker, shown in Fig. 13, is adopted; the 
steam valves for both ends of the cylinder 
are made independent of one another, and 
moved separately by the pins P?’ and P”, 
By this arrangement the movement of the 
upper arm of the rocker is more nearly verti- 
cal during the period of closure, and only 
the horizontal component of the movement 
is transmitted to the valve. In this case the 
diagram can properly be applied only to the 
movement of the lower arm of the rocker, 


-and the movements of the valves must be 


deduced therefrom. Even the laps of the 
yalves should be measured by the movement 
the point P (Fig. 13) is required to make, 
starting from its neutral position, until the 
valves begin to open their respective ports. 
The general character of the valve gear, as 
indicated by Fig. 12, is, however, not affected 
by this variation. 

There are numerous causes inducing slight 
irregularities into the movement; for in- 





Kig.13 


Fig.11 


the admission valve will be affected, as the 
ideal eccentric for its movement is shifted on 
the line Jy, Fig. 9. The corresponding cen- 
ters of lap circles of the diagram will move 
on the horizontal line passing through Q and 
Q’, (see Fig. 12) and by sweeping several sets 
of lap circles (the extreme ones are included 
in the drawing) it will at once be seen that 
the cutting off can range between a very | 
early point (O x), and a point slightly be- 
yond half stroke (O £). 

The linear lead of the valve is indicated 
in the diagram by the distance of the lap 
circles from the horizontal center line, which 
is shown to be uniform for all grades of cut- 
ting off. »The crank angle at which admis- 
sion begins is, however, variable, and care 
must be taken in designing the valve gear 
lest the earliest admission, at O A’, takes 
place before the exhaust valve closes at O C 
(Fig. 11). 

Another peculiarity will be noticed, ¢. e., 
that the greatest port opening (the distance 
of the center O from the nearest point of 
the respective lap circle) is comparatively 
small, especially when the cut-off ranges 
early. This defect is, however, compensated 
for by a peculiar construction of the valves, 
which permits admission through four open- 
ings simultaneously, as in a gridiron valve. 
The diagram shows further that, notwith- 
standing the small total opening, the total 
travel of the valve is comparatively great 








stance, the slightly curved instead of strictly 
rectilinear movement of the pin D; the angu- 
larity of the line of centers, 7 D, of the link 
and eccentric strap; the oscillation of the 
link, and many others. All these causes 
combine to produce a result which, more or 
less, differs from the indications of the dia- 
gram, but by a careful selection of certain 
dimensions these irregularities can be made 
to nearly compensate each other. 
tions is very intricate, and is of interest only 
to the manufacturers; while the general 
theory, as above demonstrated, is equally in- 
teresting to the purchaser and to the engineer 
having charge of such engines. 
a 
From Engineering, we learn that in the 
Board of Trade investigation of the railroad 


collision at Blackburn, some months since, 
persistent effort was made to throw the blame 
of the accident on the Westinghouse .brake. 
It was shown, however, that the engineer had 
but little experience in the use of the brake, 
that he had mismanaged it on a previous oc- 
casion, and appeared to know little or noth- 
ing of its functions. 
passengers who testified was unanimous with 
reference to the improper manner in which 
the engineer handled his train on the trip, 
previous to the accident; also that the brake 
did go on at Blackburn, notwithstanding 
his testimony to the contrary. 


The evidence of the 


the proportion between opening and travel | 





The | 
method employed for finding these propor- | 
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Chaplets and Their Use. 


By Tuomas D. WEST. 





In making castings that require the use of 
chaplets, the moulder is frequently annoyed 
by complaints about blow holes. If asked 
what caused the blow holes, he would be 
likely to say that the chaplets must have been 
rusty, of which there can be no question To 
know what this rust is, and its chemical ac- 
tion when surrounded with hot iron, should 
be of as much interest to engineers and ma- 
chinists as it is to the moulder. Any one 
employed in a foundry knows—some to their 
sorrow —that to take a rusty rod and quickly 
push it into a ladle of melted iron will cause 
the iron to fly in all directions, This is caused 
more from the dampness than from anything 
else; as all rusty iron is more or less damp, 
and hence, when plunged in the hot iron 
steam is instantly generated, which scatters 
the iron in its efforts to escape. 

To demonstrate this, take a rusty rod, hea 
it enough to dry up all the moisture, and 
then put it into a ladle of iron. The iron 
will boil around it more or less, but will not 
fly over the foundry as it would if the rod 
was not dry. 
two 
con- 


There are 
things to be 
tended against in the 
effort to keep melted 
iron from blowing or 
boiling when enclosing 
rusty iron. The first is 
steam, and the second 
is carbonic oxide gas. 
This gas is formed by 
the carbon in the hot 
iron combining with 
oxygen. 

Take a piece of pol- 
ished iron and let it 
get damp from the 
moisture of the air—or 
otherwise dampen it— 
and it becomes 
rusty, of the 
affinity of iron for oxy- 
gen when combined 
with water. Under 
certain conditions, pol- 
ished iron can be kept 
from collecting rust or 
oxygen; as by keeping 
it no colder than the 
temperature of the air, 
and keeping the air 
dry. Take the iron 
from a cold room into 
a warm one, and it 
will not be long before 
rust will collect on it. 
This is caused by the 
whatever moisture 


soon 


because 


cold iron condensing 
there may be in the air. 

To determine how much gas 1s formed in a 
mould when melted iron comes in contact 
with rusty iron, I cut off a piece of $’ round 
iron one foot long, and had it weighed on a 
pair of fine scales. I then took the rod and 
heated it red hot so as to burn off all the rust, 
after which the rod was reweighed and found 
to weigh 60 grains less. 

To know how much gas this 60 grains of rust 
or oxide would form, I submitted the matter 
to a chemist, Mr. L. H. Witte, who found 
that 60 grains of rust in melted iron would 


| make 81 grains of carbonic oxide gas, which 


at 2800 degrees of heat (the melting point of 
iron), and a pressure of one atmosphere, 


would occupy about 600 cubic inches of 
space. The volume, orspace, which gas oc- 


cupies depends on the pressure. If a moulder 
sets rusty chaplets, the damage will be pro 
portioned to the temperature and pressure of 
the iron around them. It is very seldom that 
chaplets incommon pipe and similar castings 
have blow holes around them on the side 
It is on the top or cope part, 
where there is very littte pressure that the 
found, The same may be 
said of cylinders, or other castings where 
chaplets are used. 

The question might be asked: Why is it 
that where the greatest pressure is, the gas 
escapes the easiest, and without causing blow 


cast down. 


blow holes are 
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holes? The parts of a mould where the great- 
est pressure is, are usually the first to be 
filled, and the iron is hotter and cleaner than 
at the top of the mould. Should the chaplets 
at the bottom cause the iron to blow or boil, 
the gas will escape upward through the iron, 
and come out of the mould at the runners or 
feeders. The iron being hot, the pressure 
will not allow any holes or cavities to exist, 
but should the iron boil or blow around chap- 
lets in the upper sections of a mould, 1t will 
generally leave blow holes in the casting, be- 
cause of the iron being dull; or having no 
life in it, so that the cannot 
through it, but stays’ around the 

chaplets. The size of 


gas 


escape 


the cavities 
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will depend on the amount of gas 

formed, that cannot escape. 
Chaplets are very often kept in 

moulds for two or three days be- 


—— =) 





fore the mould is cast. In such 
cases they are very apt to corrode or 

get rusty, especially if the mould 

is a green sand one. 

The moulder may paint or varmsh the 
chaplets, to protect the iron from getting 
rusty, but the paint or varnish will sometimes 
create more gas than the rust or oxide would, 
Again the paint may be of such a nature as 
to protect the iron chaplet from rusting, but 
hold moisture itself, and when the melted 
iron surrounds the wet chaplet it forms a 
cushion of steam around it and the blow holes 
are formed, the same as from the gas caused 
from the rust. 

About the best thing to prevent chaplets 
from blowing, or boiling the iron around them, 
is to have all the rust burnt off and have them 
tinned over, which can be done to advantage 
fora standard class of work. The affinity of 
tin for iron makes the iron hotter. 
tin are often thrown into ladles of iron to 
make the iron softer and more fluid. The 
tin, beside making the iron around the chap- 
lets hotter, so as to give any gas that may be 


Pieces of 


formed a better chance to escape, also pro- 
tects them from collecting moisture and get- 
ting rusty. 

For castings where it is essential that the 
upper section shall be sound, it is best to use 
what is called a loam chaplet. This ismade 
by taking solid iron, wrought or cast, and 
daubing the surface exposed to the melted 
iron with a thin coat of loam. This will 
leave a clean hole in the casting 
which the machinist will have to 

etap and plug up, but when the 
-asting is put to the test, there will 
be no danger of blow holes around 
the chaplets. In using such chap- 
lets pieces of iron can be built up 
on top of the core arbors so as to 
come even with the face of the 
core, and have the chaplets rest on 
iron instead of on sand. By this 
method fewer chaplets will 
required to hold down a core, The 
fewer the chaplets used the better 
and stronger the casting. 


be 


ted lead mixed with turpentine 
is one of the best paints for chap- 
lets. Chalk, coal tar, oil and asphal- 
tum, ete., which often used 
on chaplets are not reliable. 


are 
In some shops 
cast and wrought chaplets are used very ex- 
tensively. The cast iron ones are the best to 
use on castings that require to be finished, as 
the melted iron adheres to them better than 
to wrought iron ones. In some cases where 
castings are finished, the chaplets cannot be 
seen. 

Cast iron chaplets can be made of any 
shape or size, and used in castings from 
’ up to 4” thick, but care must be taken 
not to set them where the gates will cause 
the iron to run against them as they melt 
very readily. 

The cuts, Nos. 1, 3, 4, 5, 6 and 7, show a 
class of wrought and cast iron chaplets that 
are very handy fcr most classes of work. No. 
1 is a cast iron chaplet that can be made very 
readily from 3’ to 1” diameter and of any 
length required. They are made by ramming 
up a deep flask having a level joint, and after 
the cope is off, bedding in the heads and 
driving down the long stem any length 
wanted. They should be notched with a 
chisel on each side before knocking them off, 
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CHAPLETS. 


as they are apt to break below the surface of 
the casting when roughly knocked off. 

No. 5is a double headed chaplet, used par- 
ticularly on loam and dry sand work. <A 
pattern will be required for each size wanted. 

No. 7 shows a cast iron chaplet and stand 
which is very handy for loam, dry or green 
sand moulds. The face of the stand_N is set 
against the pattern and rammed up, or built 
up in the brick work. The only objection to 
using this stand is, that it will chill the cast- 
ing, for which reason the stand should not 
be set on any part of a casting that requires 








TAPPING MACHINE CRANK CHUCK. 


to be finished. These stands are better if cast 
solid and the holes for holding the chaplet 
drilled out. When setting the chaplets, if 
they are too long, break off a piece, and if 
too short, fill up the holes with sand. Iron 
flasks for special jobs often have holes drilled 
in the bars to hold chaplets, whereby much 
time and labor is saved. 

No. 3 is a wrought iron chaplet, having a 
large double head riveted to the stem. This 
is safer than having only a single head riv- 
eted on, especially for large cores that have 
a heavy lift under them. 

Some blacksmiths can take a nut, and by 
putting a shoulder on the round stem, weld 
the nut on, making a head on a chaplet 3 or 
4 inches broad, which is safer than a head 
, riveted on over a small shoulder. 

Chaplets that do not require very large 
heads can be made cheaply in a machine for 
heading bolts. 

No. 4 is a double-headed wrought iron 
chaplet, having a sharp stem, to be used on 
loam and dry sand work. The top head is 
riveted on and the lower one is made to slide 


up on the stem toa shoulder, which is filed 
to make the chaplet the size wanted. 

No. 6 is a spring chaplet made from hoop, 
sheet or plate iron, bent with the grain of the 
iron. This is very handy for placing between 
cores where it would be hard to make a stiff 
chaplet stay. 

As regards the size of iron for making 
chaplets, the moulder must use his own judg- 
ment, as different castings require chaplets of 


various sizes and strength. Chaplets are a 


very important feature in the manufacture of 


castings, and are always an eye-sore to look 


ih 
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FLANGE CHUCK. 


on, as they disfigure castings more or less. 
A good moulder will use as few of them as 
possible. 
_ he 
New Tools for Pipe and Fittings. 

The three-jawed concentric gripping chuck, 
which is represented by two of the accom 
panying engravings, is intended for holding 
wrought iron pipe for cutting threads upon 
the end. 
attached, is shown in one engraving, while 


The front plate, with three dogs 


in the sectional view these dogs, which form 
a part of the plate, are represented in their 
respective positions, with the thin part of the 
plate only, removed to show the internal con- 
struction of the chuck. The jaws are made 
of steel of the peculiar shape shown, and are 
operated by a steel screw having a ball and 
socket joint at its end. By exerting a press- 
ure against the dog with the screw, the plate 
with the three dogs attached is moved for- 
ward, which closes the jaws upon the pipe. 
The nut at the end of the screw is held to the 
jaw by a curved plate, as shown. 





| work.” 








By turning the screw in the opposite di 
rection the plate is also moved, while the pins 
in the jaws, filling the curved slots in the 
plate, compel them to open, thus releasing the 
pipe. 

Three bolts passing through the back, hold 
the plate. 
tightened against shoulders, so as to allow a 
free movement of the plate. This chuck is 
held to the face plate of the machine by tap 
bolts in the usual way. 

This chuck will take all sizes of pipe from 
Ao tO: 2°". 

By having three jaws connected together, 


These bolts move in slots and are 


as shown, the pipe is centered better than 
where only two jaws are used and operated 
by a right and left hand screw. The two 
jaws when worn at the sides cause the pipe 
to run very much out of truth. The flange 
chuck also shown in an accompanying en 
graving has three independent jaws, and miy 
be applied either to the face plate of a ma 
chine or drill press. It is for holding pipe 


or 
” 


to 12” in diameter, while the 
hole is being tapped. After one flange has 
been properly set, other flanges of equal 
sizes may be placed therein by simply oper 


flanges from 


ating one jaw. 
The tapping machine crank 
shown herewith, is for application either to 


chuck, as 
a drill press or tapping machine. It has two 
jaws operated by separate screws. The dies 
are made of cast iron in any special form for 
holding elbows, other different 


tees and 


kinds of fittings. It has a compound move- 
ment at right angles to each other, so that 
| when the tap enters the hole it will draw the 
fitting into line with the spindle. The screws 
for operating the dies pass through the jour 
| nals at each end. The chuck may be turned 
laround by a handle. The circle is divided 
j into four equal parts, designated by notches, 

The three holes in the tee can be tapped 
}in this chuck without resetting, all the trouble 
|necessary being to move the handle from 
| one notch to the next which will bring the 
| holes in the fitting exactly at right angles 
'to each other. This chuck is made in four 
sizes, for ho ding all fittings from 14 inch up 
|to 8’. These tools are made by D. Saunders 
Sons, Yonkers, N. Y. 

Scientific Mining, 

if I 
You can fool away a good deal of good, 


| ‘*No; no hoisting works—not know 
| it. 
| hard coin on hoisting works.” 


* How then 


do you run your mine ?” “On the assessment 
plan, sir. That’s the latest and most approved 
method. 
lower workings we don’t need any works to 


When we have a good map of the 
speak of. I keep a man in Virginia at $60 a 
month to supermtend the location and write 
weekly letters, and I stay in San Francisco 
in my office on Pine street, and levy the as 
sessments every sixty days; that’s as often 
as the law allows. [am the president, board 
of trustees, secretary, treasurer, and every 
thing—more especially the treasurer. Of 
course I draw salary for all the offices, and 
when I get through drawing salaries 1 turn 
the rest over to the agent in Virginia to pay 
off the hands. By not employing any hands, 
|he saves enough to pay himself. This 
what I call scientific mining, sir. You get the 
silver out of the pockets of the stockholders 


is 


and leave the vast argentiferous and aurife- 
rous deposits in your claim for your children, 
right ahead 


who can go 


5 


and develop the 
mine just as soon as the public quit putting 
As 
long as people are being born in Nevada and 


up, which isn’t at ail likely to happen. 


California my mine will run on like a chro 
nometer clock.” ‘‘ But,” said the Utah man, 
‘‘my style of mining keeps lots of men at 
**So does mine,” quoth the Golden 
Gate chap. ‘‘ Thousands of men are work 
ing night and day to pay the assessments, 
It keeps the country as busy as a bee-hive,” 
and the speaker sauntered to the telegraph 
assessment No,.36,.—Denvrer 


oftice to order 


News. 
-—_- 

It is stated by persons who have inves- 
tigated the subject that the result of copper 
mining in Maine thus far has been a product 
of 17,000 pounds, 
pound, 


at an expensc of $500 per 
















The Allen Slide Valve. 





In consequence of numerous requests for 
information concerning the Allen Slide Valve 
we publish herewith an engraving and de- 
scription of that valve, which, although ex- 
tensively used in Europe for a number of 
years past, has been applied only to a limit- 
Referring to the 
engraving the reader will see that the valve 


ed extent in this country. 


A is, in general appearance, like the common 
D) slide valve, but with this difference: 

It has a supplementary steam port J), cored 
out between the exhaust cavity and the out- 
side shell. The object of this construction 
is to obtain a high initial pressure of steam 
in the cylinder at the commencement of the 
reduced travel of the valve, 
which is done by means of the port D. 


stroke, and a 

The valve and seat are so proportioned to 
each other that when the steam port in the 
cylinder begins to open past the edge of the 
valve, the edge of the port D also opens past 
the edge of the valve seat. 

Thus a port of double the area of that given 
by 
This isa very important feature upon loco- 


the ordinary slide valve is obtained. 


motives running at high speeds, as in cutting 
off short the opening of the ports is greatly 
reduced; as for instance: Some locomotives 
in cutting off at 6’ have a port opening of 
but «>” 


16 


which causes the steam 
With the 
Allen valve a shorter cut off may be used, 


drawn in entering the cylinder. 


with a much greater degree of expansion and 
than with a D valve. 
One of the principal things to be observed in 
designing the Allen valve is, to lay out the 
valve and seat so that steam may not blow 


economy common 


through the supplementary port into the ex- 
haust when the valve is at its extreme travel. 

If the reader will lay out a valve and seat, 
upon two pieces of cardboard or wood, and 
slide one over the other he will readily under- 
stand what is meant,and will form better ideas 
of the advantages of a large port opening at 
the commencement of the stroke. 

As the valve continues its travel, the sup- 


plementary port closes, but by that time the | 


cylinder will be receiving all the steam that 
is necessary, and as stated, its true advan- 
tage is in cutting off short. 

In order that the best resuits may be se- 
cured, this valve should, upon a locomotive 
having 24” stroke, be set to cut off at 14” to 
15’ when the lever is placed at full gear, 

Many of the trials of the Allen valve in 
this country, have been conducted in a very 
inconsiderate manner, in giving it the same 
travel as the ordinary D valve, ard in not 
laying out the ports properly. The Allen 
valve is necessarily heavier tha, the common 
valve, and the increased size of ports also 
means an It is, there- 
fore, obvious that it should be balanced by 
the application of one of the muny balancing 
One 


increase of friction 


devices in existence for that 
of the most simple of these dc vices that we 
have ever seen, was illustrated a d described 
in the AMERICAN Macurntst of July 16, 1881. 
nt parallel 


prrpe Se, 


It consists of four indepen 


strips of cast iron, # FY G@ G, placed in 


grooves around the top of the valve. The 
steam passes under these strir. and raises 


them up against a plate (, bolted to the steam 
chest cover B. The space enclosed by the 
strips is open to the exhaust, by means of the 
aperture # in the top of the valve, and allows 
any steam which might leak through the 
joints to escape. 

The patent on the Allen valve has expired, 
as we have heretofore stated, but that on the 
balancing device is still valid. 


<-> — 


We learn from English papers that the 
electrical exhibition in the Crystal Palace at 
Sydenham is in a backward condition, and 
that it is not probable it will ever assume 
such proportions as the recent Paris exposi- 
tion. Objections are taken by exhibitors to 
the space alloted them, or rather to being 
sandwiched between dry goods, refreshment 
bars, ete. This disposition of the exhibitors, 
which is unavoidable, has the effect of scat- 
tering the exhibits in such a way as to de- 
tract from the general effect. Taken as a 


display of electric lighting it will be magnifi 
cent 





to be wire | 


Management of Workmen. 


By 8. W. GoopyEar. 

How can it be possible to lay down any 
rigid rules by which the proprietor, superin- 
tendent or foreman shall be governed in his 
of either 
journeymen or apprentices ? With the fact 
before us that men differ so much in their 
capacity to learn, and in their temperaments 
and dispositions, coupled with the influence 


treatment and management 


which family relations, or social surround- 
ings may have upon men, often transform- 
ing the naturally careless man into one of 
the most painstaking of workmen, or on the 
other hand changing the best of workmen to 
the worst of ‘‘slouches,” is it not rather the 
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work. His self-respect and actual love of 
nice mechanical operations will keep him in 
the right track. Neither praise nor flattery 
are needed to get good work from such a 
man, On the other hand it is a fact that 
there are many mechanics who never doa 
job quite as well as it might or should be 
done, and to praise, or accept whose work 
as passable even, without cautioning them 
to do better next time, would be to them not 
an incentive to do better work in the future, 
but an encouragement to follow their natural 
inclination to see how poor a job they can 
make pass. There are men who must be 
handled as carefully as you would handle 
eggs, men with much spirit, extremely sensi- 
tive, on the watch continually for fear they 
will be either ill-treated or slighted. These 
are, nevertheless, in some cases, 
the best of workmen. 

There are men who can_ be 
changed from one kind of work 
to another twenty times a day, 





ili 
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ready to break off smilingly in 
the midst of a job, never an- 
noyed, and always doing good 
work. Such a man is a prize, 











but no more so than the man 
who will scowl, and even grow] 
or quit if you insist upon chang- 
ing him about from one job 
to another. The latter individ- 
ual is so constituted that when 
he commences a job he fully 
charges his mind with all the 
details from beginning to end, 
and to take him off until it is 
completed, disturbs him beyond 
his power of endurance. There 
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are men who need driving up 
to get a fair day’s work from 
\ them, and others who need hold- 
ing back to prevent their work 
being slighted in their endeavors 
to do too much. Men and boys 
there are who have bright cheer- 
ful homes, whose lives outside 
the shop are kept pure through 
the influence of right-minded 
fathers and mothers, brothers 
and sisters, or wives and chil- 
dren; while others—away from 
relatives and friends, make a 
boarding house simply a place in 
which to eat and sleep, not a 
home, their leisure hours spent 
in.amusements, or indulgences 
Many of the hours which 
should be devoted to sleep even, 
are spent by them in a manner 
which impairs both mental and 
physical abilities. There are 
those who are quick to compre- 
hend, either by drawings or in” 
structions, all the requirements 
of a job of work, and still 
others, who at a glance think 
they see the whole, and to any 
| explanation «are ready to say, 
‘*ves,” ‘of course,” ‘that’s 

plain enough,” yet still go on 





” 








and make a ‘‘mess” of the 
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fact that the secret of successful manage- 
ment lies not in the direction of that inpar- 
tial treatment which is so often recommended, | 
but in closely observing the differences in 
men, and treating them accordingly? It 
seems to be the opinion of some that the rea- 


son why certain foremen get so large a pro- 
portion of bad work from the men of whom 
they have charge, is because they do not 
often enough accord full praise for the good 
work which is done. Upon inspecting the 
job which the apprentice or journeyman has 
thought to be good enough, some foremen 
invariably have fault to find, or if not actu- 
ally finding fault, they accept the work say- 
ing: ‘It will have to go I suppose.” It 
may be very unpleasant to the really good | 
workman, who knows what good work is, 
and takes pride in doing it, to work for a| 
man who never appears to appreciate his en- | 
deavors. If, however, he isa true mechanic, 


\this will not deter him from doing good | 


whole Ultimately it is 
found that these individuals not 
only knew nothing about what 
they said so glibly, ‘‘ yes, I under- 
stand,” but that they have not the capacity to 
learn, Next come those of apparently dull 
comprehension, of whom there are some who 
can tell you truly they ‘‘don’t see through 


job. 





it,” and others who, not quick to see, will, if | 


time be given them to investigate, never stop 
short of the most thorough understanding of 
the minutest details. Again, there are men 
who are so awkward as to be kept for months 


or years from attempting even to do anything | 


requiring skill and dexterity, but who, be- 


coming piqued at the implied lack of confi-| 


dence in their ability, determine to not only 
do, but to ercel in doing, at the first opportu- 


nity, that which had been supposed to be | 
impossible for them to learn to do even tol- | 


erably, and who succeed in their resolution. 
There are men of great natural ability as 
inventors, to snub whom, and to ignore whose 
many suggestions is, to render them almost 
useless in the shop. On the other hand, there 
exists a class who continually suggest im- 





| 





provements in machinery and processes, whose 
plans it will never do to adopt. If those 
who talk so glibly about how to manage help, 
and how easy it is to always turn out good 
work, often saying that ‘‘it is just as easy 
and takes no longer to do work just right,” 
would consider that the superintendent or 
foreman who gets the blame when bad work 
passes through his hands is many times 
obliged to get along with men who, not only 
do not understand, but have not the ability 
to learn what is right, they would change 
their minds about the easy duties of those 
who have charge of help. 
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Fire Inspection in Manufacturing Estab- 
lishments. 


In every manufacturing establishment, a 
reliable system of fire inspection is of the 
greatest importance. In the works of the 
Yale Lock Manufacturing Co., Stamford, 
Conn., an intelligent and careful workman 
(who devotes the greater part of his time to 
regular shop employment) is selected to act as 
fire inspector, making regular and systematic 
visits of inspection over the whole premises 
and noting his observations on a blank pre- 
pared for the purpose. We append a copy 
of the blank used (reduced in size), together 
with a recent report in full, exactly as made 
by the fire inspector, to give an idea of its 
sensible and practical character, 

INSTRUCTIONS FOR 
INSPECTION OF FIRE APPARATUS. 
YALE Lock MANUFACTURING COMPANY, 

STAMFORD, CONN. 


Each inspection is to cover the entire premises of 
the Company. 

1. The inspector will examine every hose connec- 
tion, move every hose valve or cock and see that the 
hose is properly connected and readily accessible 
foruse. Also see that every fire bucket is filled 
with water, and that each fire lantern is filled, 
trimmed and ready for use. 

2. The inspector will carefully examine the sur- 
roundings of every steam boiler, stove and heater 
to see that no inflammable materials are near them, 
that all smoke and flue connections are tight, stove 
pipes well secured, and everything safe. 

3. The inspector will carefully follow the line of 
every steam pipe, throughout its whole length, to 
see that it is not in contact with wood, and that no 
waste or other inflammable materials are near it. 
In summer this need apply only to such pipes as are 
then in use. In winter a// steam pipes must be in- 
spected. Any leaks in pipes or valves are to be 
immediately reported to the Superintendent. 

4. The inspector will carefully examine spaces 
beneath all work benches and tables, and will re- 
move therefrom any inflammable materials he may 
find. All cases of carelessness which he may note 
in this inspection to be promptly reported. 

5. The inspector will particularly examine all 
places where oils, varnish, aleohol, lacquer, japan, 
etc., are stored, to see that every precaution is 
taken against fire. He will also inspect every re- 
ceptacle for dirty waste, to see that it is in proper 
order and place. 

6. The inspector will note the condition of the 
yards, and see that no accumulation of inflamma- 
ble materials occurs near any of the buildings. 

7. Once monthly the iispector will carefully ex- 
amine every chimney used for fires to see that its 
joints are tight, particularly near the roof or other 
woodwork, and that no inflammable dirt is col- 
lected near it. 

8. Once each month the inspector will take down 
and uncoil every fire hose, leaving it extended over 
night and replacing it properly the next day. In 
doing this he will note the condition of the hose 
and see particularly that it isnot becoming cracked 
or injured by the method of hanging or otherwise. 
All defects in hose to be promptly reported to the 
Superintendent. 

REPORT. 
To the Superintendent: 

I have to report that on January 14, 1882, 
I made a thorough inspection, in accordance 
with the above instructions. 

I found the instructions numbered 1, 2, 4, 
5, 6, to have been properly complied with, 
and everything in the place and condition 
designated, 

I found violations of the instructions num- 
bered 3. 

I report the following matters as needing 
attention, viz: 

The hose valve in the north west corner of 
pulley block shop needs repairing. 
hose rack needed in the old foundry to hang 
the hose on, My intention was to have the fire 
buckets in the bow shop placed near the heater, 
Jor in their present position they will freeze. 

I make the following suggestions for the 
better protection of the property, viz: 

T will report the new building as not being 


There ts a 











Fepruary 25, 1882. | 








kept cleaned of shavings, paper, straw, ete. It 
is my opinion that there ought to be fire buck- 
ets placed in different parts of the new building 
and the hose placed in the building as soon as 
possible, for I think those plumbers are not care- 
ful enough with the furnaces. 
HENRY SMITH, 
Inspector. 
en 

On some Italian railroads the cars, which 
are of the American type, are warmed by 
hot water contained in metallic cylinders. 
These cylinders are of a portable size, and 
as they get cold are changed at the stations 
for fresh ones. The heat is said to be par- 
ticularly agreeable. 


+e —___—_- 
German engravers harden their tools by 
heating, and then cooling by repeatedly 
plunging them into and withdrawing them 
from sealing wax until they are cold. This 
makes them very hard, and the temper is 
said to be excellent. 
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Cone Pulley Diameters. 
By C. A. SmirH (VoTRE Amt.) 


John Coffin’s defence of Professor Sweet's 
graphical method of determining cone pulley 
diameters, in the AMERICAN MACHINIST of 
January 7, has been duly noticed. 

My ‘‘error” was in not being sufficiently 
specific in my statements. Although strictly 
correct in regard to Prdfessor Sweet’s first 
method (Vol. IV., No. 35), my statement 
would have been more nearly correct in re- 
gard to his second method (Vol. IV., No. 
38), if I had modified it to the effect that gen- 
erally it is neither reliable for 
crossed belts nor yet for open 
belts. For small belt angles and 
long distances between centers, 
it is close enough for practice, 
as I stated, but for the special 
case for which it was given— 
large belt angles and small dis- 
tances between centers—it 
varies too much to be reliable, 
which I think I will be able to 
show. 

Mr. Coffin says that by tak- 
ing an example in which the 


belt angle ranges from 30° to 
nothing, he can obtain no 


greater error than 5}; of the 
distance between centers. 
This will depend altogether 
upon the distance between cen- 
ters, and upon the diameters of 
the pulleys, as will appear 
hereafter. 

Taking an example with 32 
inches between centers, and 
calculating the diameters and 
lengths of belts on every change, according to 
the method he refers to, we obtain, Table I 


’ 





TABLE I. 
e ae 
wg} S81 sele./ s | 3 
on) ope ~ 2 | & 
-~ & gO aD j§ as a es 
o8 es Boo Be < o0 2 
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1 4.78 | 36.78 82. | 30 137.42 
2 7.58 | 85.58 28. | 26 138 .02 
8 |.10.25 | 84.25 24. | 22 138.46 
412.79 32.79 20. | 182° | 138.73 
5 | 15.2 31.24 16. | 144° | 188.94 
6 | 17.57 | 29.57 12. | 108° | 139.19 
7 | 19.81 | 27.81 8. | 7° | 139 30 
8 | 21.95 | 25.95 4. 34 139.3$ 
9 | 24. 24, 0.} O 133.40 
} 








which represents a pair of cones with nine 
changes. Here we find a maximum differ- 
ence of very nearly two inches in the length 
of belt between the limits of 0° and 30° of 
belt angle. In another case with 100 inches 
between centers, I obtained over eight inches 
difference in the lengths of belt. This is 
evidently a much greater discrepancy than 
Mr. Coffin represents. Of course, a pair of 


cones with this range of angles would sel- 
dom be used ; but suppose we want a pair of 
cones with the first three changes, we then 
still have a difference of nearly one inch in 
the lengths of belt, which would be quite 


sufficient to make an annoying difference in 
the tension of such a short belt. 

As to the simplicity and convenience of 
the method, I agree with Mr. Coffin. Now, 
since it is convenient, can we not modify the 


‘construction, without materially complicat- 


ing it, so. as to make it more accurate in all 
cases? This, I think, we can accomplish by 
the following method: 

Referring to Fig. 1, lay off the center line 
AB, The first pair of pulleys can always 
be assumed or determined by the conditions 
of the Draw these to the size 
assumed, as at 1 A, 1 B, and draw the belt 
line H F. Now locate the point C, by meas- 
uring off the distance A C, from the center 
of the small pulley, equal to 0.496 times the 
distance between the centers (4 2). From 
this point draw the line C D perpendicular 
to A B, and make C D equal to the line of 
centers divided by 3.1416; that is, 

A C=—0.496 x A Band 
C D=A B-+3.1416. 


machine. 
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the other method. Taking the same example 
as before, and basing our calculations wpon 
the construction represented in Fig. 1, we ob- 
tain table II: 


TABLE II. 


. . Sol 
¢ ee, © at Pra 
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1 5.40 387.40 32. | 30 139.36 
2; 8.05 | 86.05 28. | 26 39.52 
8 | 10.61 | 34.6 24. | 22 189.55 
4 18.06 33.06 20. | 18} 139.58 
5 | 15.41 | 31.41 16. | 143 139.57 
6 | 17.69 | 29.69 12. | 10§ 139.54 
7 19.87 | 27.87 8. | 7° | 139.49 
8 | 21.98 | 25.98 4, 33 139.44 
9 | 24. 24. 0. 0° | 189.40 
sy comparing this with table I., we sce | 


that there is a maximum difference of near- 
ly two inches in the length of belt im the lat- | 


extreme diameters 14, 544, 


pends largely upon the accuracy of the draw 
ing. It will, therefore, always be desirable 
to lay it out on as large a scale as possible. 

Fig. 3 represents part of the cones repre 
sented in the tables, the full lines represent 
ing continuous cones and the dotted lines 
stepped cones. When two equal cones are 
wanted, only half the number of diameters 
need be determined, since those on one side 
of the equal pulleys are simply repeated on 
the other side. 

As a matter of geometrical interest, it may 
be noticed that belts, the center 
of the directrix circle is located the 
line of centers, midway between the centers 
A and B, Figure 4. 


for crossed 


upon 


Otherwise the process 


| of laying out is exactly the same as in Figures 


tand 2. Similar points are marked with the 


}same letter in all figures, so the general ex 


planation will be applicable to all. 
Of Figure 4 of 
value, since there better and simpler 


course, is no practical 
are 
ways of determining cone pulley diameters 
Thus: In the 
and 18, 53, can 


be assumed or determined by the conditions 


for crossed belts. Figure 5, 


| of the machine, but their differences must be 


}equal; that is, 14 
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With the point ) as a center describe the 
circle at D, tangent to the belt line HF. 
Now any other pulley, as 2 


~ 


A may be drawn 


in. Then draw the line // G tangent to the 
pulley 2 4, and tangent to the directrix 


circle D. This will be the belt line for this 
pulley, and the counter pulley, 2 B, can be 
drawn tangent to it, and its diameter meas- 
ured. In the same manner any number of 
pulleys may be obtained, as 3 A, 3 B, ete., 
the belt lines always being tangent to the 
directrix circle D, 

In some cases the belt line H F may pass 
above the center ). In that case all the belt 
lines will be tangent to the directrix circle 
on the opposite side, as shown by the dot- 
ted lines, and the solution will be equally ac- 
curate, 

Now, if the line of centers is quite short, 
so as to bring the point C very near midway 
between the centers, and the diameters of the 
first pair of pulleys are such as to bring the 
belt line HF to the center J, then this method 
will be identical with the one Mr. Coftin re- 
fers to, and in that case the latter will be 
equally accurate. 

This method, as represented in Fig. 1, is 
not mathematically correct, but the approxi- | 
mations are remarkably close, and equally so 
for all possible cases between the limits of 
30° and 0° of belt angle, whether the line of 
centers be short or long. 

Now, let us see how this compares with 








ter, while there is but 0.22 of an inch differ- 
ence in the former table. Also the first pair 
of pulleys in table L. are five-eéghths of an inch 
too small. 


An example, with 100 inches between cen- | 
ters, and the same limits of belt angle, gave a | 
maximum difference in length of belt of only 
0.14 of an inch ina belt length of 388 inches, 
as against eight inches of the other method 
in a belt length of 451 inches. | 
To lay off the pulleys, so as to get any de- | 
sired velocity ratio of the shafts, we may | 
proceed as follows: After having laid out | 
the first pair of pulleys and determined the 
directrix circle D, asexplained in connection 
with Fig. 1, divide the center line AB, Fig. 2, 


| 
into as many equal parts as the shaft A is to | 
revolve, less one, while the shaft /? makes 
one revolution, From 4 to / lay off one of 
these parts. Thus: if the shaft A is to make 
four revolutions while B makes one, then | 
lay off AJ=AB+3. If A should revolve five | 


. > | 
times to one revolution of B, then AJ= AB- 
4, ete. Having located the point /, lay a| 
straight edge to it, and tangent to the circle 


D, and draw the line JUG. Now draw, tan- 
gent to the line HG, the two circles 2A and 
2B, which will be the pair of pulleys re- 
quired, By laying off another point I for a 
new velocity ratio, another pair of pulleys 
may be determined, as before, and so on in- 
definitely 

Of course the accuracy of the result de 


i}and Generator.” 


| question the 


required in every family. 
l 


SA=-5B-1P. 


Connect 


|the points thus found by straight lines, as 


shown by the full lines which represent con- 


tinuous cones. The dotted lines represent 


| equivalent stepped cones. 


When 
certain velocity ratios are desired, instead of 


In Figure 5 the steps are all equal. 


}equal steps, then any diameter between the 


extremes is found by taking the sum of the 
first pair, and dividing this by the velocity 
Thus: If is to 
make four revolutions on the fourth change, 
then. 44 

If 5.4 makes six revolutions to 
one of 5B, then 5A=(1A+ i A)+7%, Of 
the diameter the cone 
would be equal to the diameter found multi 
plied by the velocity ratio, viz.: 4B-4A x4 
and 52B These are very simple 
arithmetical operations, and can be per 


ratio increased by unity. 


while B makes one revolution, 
(14+1)+5. 
etc. 
other 


course, on 


dA x6, ete. 


formed in less time than Figure 4 could be 


drawn. 


-_-  — 


LETTERS FROM PRACTICAL MEN, 


Portable Electrie Light, 
Machinist : 
Morey, whether the traditional 


Editor American 

A Mrs. 
‘*Mother Morey” or not is not known, has 
received from the United States 
Patent Office fora ‘‘ Combined Electric Lamp 


a pafent 
The dynamo machine is 
placed in the case of the lamp, and is to he 
driven by cle; s work, also enclosed in the 
case, While an Edison incandescent lamp is 
shown above, 2nd the claim is for 
ble electric lanup,” ete. 

As portable, means ‘capable of being car 


“*a porta 


ried,” with no necessary limit to the means, 
and as there © a be no doubt that this lamp 
eould be carried, after recent experience with 
the Egyptian obelisk, it is unnecessary to 
~yopriety of calling it a ‘* port- 
able lamp,” even though its portability may 
be less than was evidently intended 

Let us see:_,One Edison lamp of 16 candle 
power, requires one-cighth of a horse power 


lwhen in a circuit, but to run a single one, 


with the necessary friction of the dynamo 
machine, will require not less than one-sixth 
of a horse power, or 5,500 foot pounds of 
foree per minute. A spring can be made to 
lift its own weight one hundred feet, though 
that is much above the value of an ordinary 
spring. To run 5,500 foot pounds one minute 
YS) pounds in a 
x 60 — 3,300 


therefore, require 


for 


would, 


spring, and one hour, 55 


| pounds spring, or a fon and @ half of steel in 


the base of the lamp, to say nothing of the 
weight of the dynamo, or the gearing to 
transmit such a force, which would be con 
siderable. 

But this spring would have to be wound up 
every hour. A good strong workman can 
exert at his best one-fifth of a horse power, 
so it would take nine men only fifty minutes 
to wind it up for one hour's run, Truly, the 
‘portable electric light,” is ‘the greatest 
thing of the age,” but it does not seem prob 
able that one of this kind will be immediately 


b. 
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Fast Melting. 
Editor American Machinist : 

I saw in your journal Mr. West’s arti- 
cle, ‘‘How to Melt Iron Rapidly,” at the 
time it was published, but I considered his 
way of charging a cupola so far behind the 
age that I did not think it worth noticing. 
Finally, having a little leisure, I wrote the 
short criticism which appeared in your issue 
of December 31, 1881. If, by so doing, I 
have done Mr. West the honor he claims, I 
can assure him he is perfectly welcome to it. 

In my article, which appeared in the 
AMERICAN Macutnist of June 18, 1881, I 
did not attempt nor intend to give full direc- 
tions, or any directions, for fast melting, but 
merely to give an account of those two par- 
ticular heats. The article was entitled ‘‘ Fast 
Melting,” and not how to melt fast. Under 
that tithe who would expect to find full 
directions for breaking iron and making up 
a cupola? For a practical man to see that 
the results obtained from that cupola were 
good or bad, will Mr. West please tell us 
what more notes or hints he would require 
than a full description of the cupola, tuy- 
eres, blast, fuel and mode of charging? 

In my criticism of Mr. West’s directions 
for rapid melting, I said it was not practical 
to send the melter down into the cupola to 
arrange the iron, so that a column of coal 
could be formed in the center of the iron from 
the bottom to the top of the cupola. Even 
if this column of coal could be formed in 
the center, as Mr. West directs, it would not 
work, for it would take double the quantity 
of coal, and would only amount to the same 
thing as the old style of melting, which was 
to put in a shovelful of coal and a hundred 
- pounds of iron. This style of melting was 
abandoned long ago, as being too slow and 
costly. 

In this last statement I have made a mis- 
take. IL should have said that, with the coal 
in the center and the iron on the outside, the 
iron could not have been melted at ell, in 
place of comparing it to the old style of 
melting, 

After reading my criticism of his article, 
Mr. West endeavored to show what wonder- 
ful results he could produce with his mode 
of charging. The result is, that by putting 
his iron and coke into the cupola in small 
charges, he practically adopted the old style 
of mixing the coke and iron when charging 
the cupola. After thus abandoning his 
theory and adopting one more practical, Mr. 
West succeeded in melting between 7,700 
Ibs. and 8,000 Ibs. of iron with 1,480 Ibs. of 
coke, in a 80-inch cupola, in one hour and 
nine minutes. Taking his figures for it, he 
has only melted about 514 Ibs. of iron to the 
pound of coke. This is the poorest showing 
1 ever saw of a heat, where so much pains 


} 


ithe first drill (which can be of any 


} 


had been taken to produce the best possible 


results. 

To give the readers of the AMERICAN Ma- 
CHINIST an opportunity to compare this with 
the heats melted every day where the cu- 
polas are properly charged, I have written 
to three foundrymen where I have melted 
iron, to send me a statement of a heat melted 
in their small cupolas, and have received the 
following replies.* 

It is a well known fact that more iron can 
be melted to the pound of coke than can be 
melted to the pound of coal ; and yet the 
Weir Stove Company, melting iron for stove 


Mr. Kirk furnishes complete tables as furnished 
him by the parties referred to, the details of which 
we are obliged to omit for wantof room. Wegive, 
however, a summary, and the conclusions which 
are pertinent to the discussion. 

Messrs. Skinner & Wood, Erie, Pa,, in a 26” cu- 
pola melted 7,100 pounds of iron, producing 5,634 
pounds of castings and 1,100 pounds of sprues. 
The amount of coal used was 540 pounds ; amount 
of coke, 400 pounds: time from commencement of 
blast to dropping of bottom, 70 minutes. No. 4 
Sturtevant fan, 3,100 revolutions. In this heat more 
than 74¢ pounds of iron were melted for each pound 
of fuel used. 

The Bay State Iron Works, Erie, Pa., melted in a 
cupola, 30’ at the bottom and 40” at top, 10,500 
pounds of iron with 1,150 pounds of coke. In this 


instance more than nine pounds of iron were melted 
for each pound of coke. 

The Weir Stove Company, Taunton, Mass., say, 
as the result of following Mr. Kirk’s plan of melt 
that they melted 11,000 pounds of iron with 
Time, one hour and thirty 
cupola not given 


ing, 
1.775 pounds of coal. 


‘ 


miiutes;: size of 


!so as to turin a slight back taper. 


plate, melt half a pound more iron to the 
pound of coal than Mr. West does to the 
pound of coke. The Eagle Iron Works at 
Buffalo, and Skinner & Wood, at Erie, when 
melting a smaller heat than Mr. West did, 
and melting with coal and coke, melt 2 
pounds more iron to the pound of fuel than 
Mr. West does. The Bay State Iron Works 
at Erie, melting with all coke in about the 
same sized cupola, melt 3! pounds more 
iron to the pound of coke than Mr. West 
does. Mr. West’s plan may be practical and 
may not require any extra fuel, but he has 
hardly shown it thus far. 

I have met foundrymen who proposed to 
melt iron by charging their cupolas with the 
iron in the center and the fuel around the 
outside, melting the iron by blowing the heat 
from the fuel upon it; but Mr. West is the 
first man I ever heard propose to put the fuel 
in the center and the iron on the outside, 
and melt the iron by blowing the heat from 
the iron upon the fuel. 

Epwarp KIRK. 


Taper Reamers, 
Editor American Machinist: 

In my last I promised you an article on 
taper reamers. I do not know that I will 
say anything new on the subject, but will 
give you sketches of some tools which I be- 
lieve to be new. 

I have had considerable experience with 
the ordinary method of making taper holes, 
and I believe that your readers will find the 
preparing or step reamer, Fig. 1, and the fin- 
ishing reamer, Fig. 2, to be something new 
at least, if they do not pronounce them use- 
ful, and I believe if any machinist who has 
occasion to get up a set of tools for reaming 
taper holes, will make them on the principle 
I here describe, he will say that they beat the 
ordinary tools by a large majority. 

The full set consists of three tools, besides 
of the 





ordinary forms that will drill a hole true to 
center) and are: 

First, preparing or step reamer, Fig. 1. 

Second, roughing reamer, 

Third, finishing reamer, Fig. 2. 

To make these tools I forge the pieces to 
the proper size from the best quality of tool 
steel, and anneal them well. I then center 
and square up all of them to the same length, 
countersinking the centers, so that the tail 
spindle will screw up to same point on each 
when the pieces are placed between the globu- 
lar centers described in my last. I then set the 
tail stock over to the desired taper and turn 
up all three of them, making No. 2, a trifle 
smaller than No, 3, and No. 1a trifle smaller 
than No. 2; 
shape that the cutting point is on the plane 


being sure to use a tool of such 


I use 
a straight-nozed spring tool, and take a light 
cut with oil to finish. 

After finishing all three to one taper I set 
the lathe back to straight and a little beyond, 
I then 
tuke No. 1, the preparing or step reamer, and 
commence with a cut 


of the centers as explained in my last. 


on the surface at the 
point, and turn it up far enough to leave a 
step of about 4)” to 4’, I then run out the 
tool so as to again commence at the surface 
of the taper, and turn up another step the 
same as the first, and sd on till I have the 
piece turned in steps the whole length of the 
taper, 

The back taper is given not only to com- 
pensate for the spring of the tool on its in- 
creasing depth of cut, but also in order that 
that the front or cutting end of each step 





reamer would not cut; so, in order to make 
a clearance, it is necessary to flatten the 
reamer back from the cutting edge to a 
point below the line of the diameter. 

The dotted line A Bshows the center line, 
and the end view shows the manner of flat- 
tening to give cut. At x is the cutting 
edge, and y is the point to which the reamer 
is flattened for clearance. 

While on this subject, I desire to suggest 
to the American Society of Mechanical Engi- 
neers, the Franklin Institute, or some other 
influential society, the propriety of adopting 
a standard of tapers for sockets in lathe and 
other spindles, and to urge its adoption by 
the tool makers of the country. 

At present there are probably no two 
manufacturers of tools who use the same 
taper; and in many shops no two lathes, 
drills, or other tools, are made whose centers, 
drill collets, etc., will interchange. 

I believe every machinist will acknowledge 
the advantage of having the centers of all 
the lathes, etc., in the shop (which are of the 
same class as to size) interchangeable. 
| In my next I will tell you how I have 
| made chasers for odd screw threads, give an 
| easy method of grooving small taps, and 
| probably say something about tempering 
| taps, reamers, etc, GEO. B. Foore 

Helena, Mohtani. 


will be just appreciably larger than the back 
end, for clearance. 

After this I place it on centers with a spiral 
attachment, and mill 3 circular sectioned 
grooves, or if I have no such rig for milling, I 
file out the grooves with a round or drill file of 
the appropriate size, in the manner shown in 
Fig. 1, so that the angle of the spiral with a 
circumferential line will be about 60. I 
then file back the cutting face of the steps so 
as to give a good and proper clearance. I 











Steam Engine Econoniy. 
Editor American Machinist: 

In reference to the question raised by Votre 
Ami on internal condensation, I want to say 
|a few words. He says, a cylinder having 
| two heads and two piston surfaces, has the 

least surface in proportion to capacity when 
| the length is twice the diameter, which I ad- 
| mit, but I ask if one cylinder full of steam 
‘comes in contact with both cylinder heads 
| and piston faces? I think it strikes only one 
| head and piston surface, or, in other words, 
for one revolution the steam comes in contact 
with two cylinder heads and two piston faces, 
| once each, and the surface of the cylinder 
| twice. Formulating this by caleulus, we 
| find the minimum surface when the stroke 
| equals the diameter. The thickness of the 

















- y | piston would make no difference if we sup- 

yf | pose the condensation to be in proportion to 
i r the number of times it is heated and cooled, 
| }and not to the time occupied; otherwise, it 

I] | would tend to lengthen the stroke beyond 

is | that stated. 

Fiy.3 | The idea of H F F, to reduce the stroke 


| one-half and double the revolutions, has no 
| bearing in this case, because, the question of 
horse power or speed does not enter. He 
might be required to run 200 revolutions or 
chamfer the point back sufficient to give a| ™moreasina rolling mill, or might be restricted 
good cut to follow the drill as shown. | by some releasing gear to 80 revolutions, 

For the roughing reamer, I set the lathe | The parts and valves of steam engines 
back to same taper that it was turned | Should be proportioned to the capacity and 
on, and cut a left hand shallow thread of | not to the diameter of the cylinder as at 
coarse pitch, say 8 to 5 threads to 1 inch, its| present. The solution of the question of 
whole length, using a tool with width of | Steam engine economy appears to be in the 
face equal } to ¢ of the pitch, I then groove | direction of higher pressure, faster speeds 
this reamer parallel to its length in the ordi-| 2d best proportion, and I would respectfully 
suggest that no engine be entitled to be called 
‘‘high speed,” that does not make at least 
200 revolutiots per minute, 


nary manner, except that I give an odd num- 
ber of grooves and coarse, say from 5 to 18, 
according to size. I space them unevenly so 


that one tooth will not drop into any depres-| Syracuse, N. Y. F. R. WILLiaMs. 
sion caused by the preceding tooth. This | 
is an old form of roughing reamer. Steam Engine Economy, 


Kiditor American Machinist : 

In your columns of January 28, of this 
year, appears an article under the above title 
from Votre Ami, Providence, R. I. Your 
correspondent finds that when the stroke of 


The third or finishing reamer is shown in 
Fig. 2. The form of the flute and cutting 
teeth is shown in the end view in the cut. It 
will be that the teeth 
formed on the same principle as what is 
known as a spring-goose neck or Whitworth 
lathe or planer tool, such as used for taking 


seen cutting are 
an engine is equal to twice the diameter of 
the cylinder, the ratio of the surfaces within 
This form of 
reamer, if properly made, will not chatter, 


wide, smooth finishing cuts. the cylinder to the inclosed volume of steam 


is the least possible, and therefore, the con- 


catch, tear or ringbore; it is easily ground | densing action of the surfaces upon the 
and sharpened, and will (if anything can)| volume of steam passed through the cylinder 


make a perfect hole. will be 
I make them with an even number of teeth 
for the convenience of calipering. sumed, but these being wrong, the conclu- 
For taper reamers with slight tapers, such | sions are incorrect. 
as used for dowel pins, etc., I believe the 
best form is what is known as the half round, 
shown in Fig. 3. After turning and finishing 
them to the right size and taper, they should 
be filed, planed or milled down on one side, 
not quite one-half the diameter, as far as in- 
tended to cut. 


The result 
is correct as deduced from the premises as- 


reduced to a minimum. 


His premises are as follows: That a cylin- 
der of a given volume has two cylinder heads, 
two piston and the cylindrical 
surface, and that this surface is exposed to 
one cylinder full of steam. 

The correct facts are these: That one cy] 
If hardened in this form, the | inder full of steam is exposed to one cylinder 


surfaces, 
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head, one piston surface and the cylindrical | 
An eminent engineer expressed it | 


surface. 
to me in the following happy manner: ‘‘ The 


second piston and head surfaces belong to | 


another cylinder, which might as well bea 
mile away.” 

The correct result from these premises is, 
that a given volume will be enclosed by the 
least surface when the stroke is equal to the 
diameter of the cylinder 

The following rule should be substituted 
for that given by Votre Ami: To find the 
diameter of a cylinder and length of stroke 


for an engine of a given power, multiply the | 


number of horse power by 252,100. Then 


divide this product by the product of the 


mean effective pressure, multiplied by the | 


number of revolutions per minute. The cube 
root of the quotient thus obtained will be 
the diameter in inches, and also the length of 
stroke. 

Example: 50 horse power. Mean effective 
pressure 30 Ibs., 80 revolutions per minute. 
Diameter and stroke= 1959100 x 50=30 x 80 
17.388 inches. Dragq LINK. 


New York. 


Tests of Belt Power. 
Editor American Machinist : 
It would be interesting if Mr. H. S. Wil- 
son would give your readers an account of 


how he measured the driving power of a| 


lathe belt, by means of a tightener pulley, as 
recorded by him on page 5 of your issue of 
Jan 28, under the head of ‘‘Single and 
Double Cutting Tools.” I think that Mr. 
W.’s experiment shows that, under the con- 
ditions mentioned, it took more power to do 
the work with two tools than with one, and 
only await his statement of how his test was 
made quantitative. 

It is a pity that more men of intelligence 
do not make such tests, as they have an im- 
portant bearing upon the subject of the cost 
of a job, and the time required to do it. 

Philadelphia, Pa. Rosert Grivsnaw. 


Cooling Hot Journals, 
Editor American Machinist : 
A good way to cool hot journals, when 


pouring water on them is objectionable, is to | 


throw a round belt or rope of a proper length 
around the shaft close to the journal, fasten 
the end, and let the loop at the bottem run 
ina tub of water. It will revolve around the 
shaft and take enough water 
E. W. 


shaft. THOMPSON, 


Thomasville, Ga. 


Cooling Hot Journals. 
Editor American Machinist : 

A little paragraph in one of your recent is- 
sues speaking of hot journals, reminds me 
that a few days ago on the Iron Mountain 
road I saw a device for allowing water to 
run on a car journal while the train was in 
motion, which I was told by the train man 
was very useful 
heat they apply this remedy, and the result 
is the journal soon becomes smooth and cold. 

R. C. Morris. 


When a journal begins to 


Olney Station, D1. 


Hinges in Split Pulleys. 
Editor American Machinist : 

Lam thankful to Mr. Wm. D. .Forbes for 
kindly pointing out the fallacy of my hinged 
split pulley scheme, and sorry that he felt 
called upon to preface his criticism with 
taffy. I have made too many mistakes in 
life to 
pointed out. 


them 
Those of your readers who 


my worry much at having 
have followed very closely what I have writ 
ten, will, no doubt, have noticed the many 
times I have repeated the words ‘‘T think,” 
‘*T believe,” ete., and will readily understand 
that, while what is printed may be read as a 
statement of fact, very few indeed are the 
statements intended to be taken as any thing 
but an expression of my opinion. 

Mr. the that a 
pulley made as shown in my drawing ‘‘ would 
Hlis communication, in my 
more value to the 
young men to whom my paper was supposed 
to be addressed, if he had given the 
Why. 


Forbes makes statement 
be worthless.” 


opinion, would be of 


reason 


A good many of your young readers 





along to cool | 
the journal without splashing it all over the | 





may be as stupid as myself, and fail to see 
the point, or refuse to accept his statement 
without some reason, if not proof. 


proved it to be worthless, his experience is 


certainly of more value than the opinion | 


of all authorities. If he has not tried it I do 
not suppose he knows any more about it 
than I. I know the pulley would not open 
so as to go on the shaft, if made as shown, 
without the gap in the rim, and that is why 
I made the gap. Why it will render the 
pulley worthless, or, in fact, why it will be 
any the less valuable than the common split 
pulley, more or less offset at the joint, as 
they usually are, is what I want to find out. 
The hinge joint may, however, be made 
without the gap, as smooth or better than 
the ordinary pulley, and so it will open to go 
| on the shaft as well. 
| Any onecan satisfy himself as to this by 
looking at the flat side of a common door 
butt. The two ends of a cast-iron pulley 
|may be joined as well as the two halves of a 
/cast-iron butt, and the wrought rim pulley 
(can be joined in the same way. In the 
| wrought rim pulley only one joint would be 
|necessary, providing the split in the boss 
| was between two arms, as the rim would 
ispring enough to allow the pulley to be 


| placed on the shaft. 


If Mr. Forbes has tried such a pulley and. 
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who really seemed to succeed in reproducing 
the old Damascus steel. But even he was 
unable to do it with sufficient certainty and 
regularity to leave his discoveries behind 
him in such shape as to be of practical value 
to the world. Since his death in 1851, the 
Siberian works, which he superintended, 
have failed wholly to produce the required 
article, and the manufacture of such blades 
has entirely ceased. His products are well 
known, and blades of his manufacture are 
prized in Russia and among the Eastern 
princes as fully equal, both in beauty and in 
temper, to the most celebrated of the Damas- 
cus blades. But the art does not obey the 
will of the successors of Anasoff, and at the 
present there is nowhere in the world a 
manufacturer of the Damascus blades. 

All investigations seem to prove that the 
Arabs produced their finely-temperered Da- 
mascus swords by using two steels of differ- 
ent carbonization, mixing them in the most 
intimate manner, and twisting them in fan- 
tastic ways, but observing method in their 
fancy. 

Nicola Milonas in endeavoring to discover 
the process employed by the Kourdes in the 


manufacture of their sword blades, observed: | 


First, that the manufactories in which these 


blades were made, were situated at the de- | 


clivity of the mountain, near cascades, the 
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Damascus Blades. 
By Tuos. J. Bowprrcu. 

While we have been making great discov- 
eries and improvements in the manufacture 
of steel, it is remarkable that no country can 
produce an article equal to the Damascus 
blades which are so celebrated in history; 
nor has Damascus itself been able for several 
centuries past to make even a reasonable imi- 
tation of the work for which it was so cele- 
brated, 

These blades are no myth, as some persons 
have imagined. They” still 
prized in the hands of the descendants of 


exist, highly 


Saracen chieftains and Eastern princes, and 
are not unfrequently shown in European col- 
lections. The peculiarity of the Damascus 
weapon is not only the beautiful surface, 
showing myriads of waving zig-zag lines 
running through the metal, but the elasticity 
und temper of the steel surpasses all other 
kinds, combining a sharpness of edge with 
great elasticity that no modern art can equal 
The point of a sword could be bent to touch 
the hilt, and would spring back to a straight 
line, and the same sword would cut through 
an ordinary steel weapon without injuring 
its keen edge, or would sever a silk handker- 
cheif thrown into the air with equal ease. 
Scott’s story of Saladin’s sword in the Talis- 
man is not an invention of the romancer. 
Very many 
have been 


and expensive experiments 
art of 


SUCCESS, 


made to recover the lost 
blades 


single 


making these but without 
except im the of 


Anosoff, a Russian officer of great ability, 


instance General 





constructed for its reception, and in which 
the blades are tempered: These reservoirs 
are themselves placed in situations where the 
airis very pure. These conditions of purity 
air and water are considered 


of necessary 


for the success of the operation. Second, 
iron of the purest quality was selected; sub- 
mitted to avery high temperature. The. first 
tempering is commenced when the iron is at 
a white heat ; the fuel employed is placed on 
each side of it, and when red hot, the iron is 
covered as quickly as possible with fatty and 
oily matter, paste made from bones, wax, 
This operation tends, according to the 
manufacturers, to render the blade flexible. 
The second tempering is performed by the 
same with The 
heated iron after having thrown off consider 
able quantities of sparks, and having been ex- 


ete, 


process, these differences. 


posed, is covered with a paste composed of 
powdered bones and purified mutton suet. 
The third tempering is effected by disposing 
the metal in such a manner that it may be 
seized by a man on horseback who rides at 
full gallop, in order that the blade, which he 
keeps in an elevated position, may receive 
the impression of the air. The fuel employed 
is anthracite and turf. In 
favorable results, it is necessary to use fuel 
entirely free from sulphur, and to combine 
as much as possible animal, vegetable and 


order to obtain 


mineral substances. : 

Imitations resembling the genuine Damas- 
cus blades, but far inferior to them in qual- 
ity, are manufactured at Sheffield, England ; 
Solingen, Germany, and Fiskilstuna, Sweden, 
These productions have little to recommend 
them except their name. 


From the official balance-sheet of the Paris 
Exhibition of 1878, just published, it appears 
that the total expenditures were, in, round 
numbers, $11,155,000 and the total receipts 
$4,870,000, leaving a deficit of $6,285,000, 
which 1s more than three times the original 
deficit estimate, the estimate having been 
$2,000,000. In almost the ex- 
penditures exceeded the estimates, and so 
also of the receipts. 
$2,675,000, 


every item 


Admissions returned 
or $125,000 less than was antici- 


pated. Money paid as wages amounted to 
$800,000, as against an estimate of only 
$340,000. Water for the cascades and aqua- 


riums cost $560,000, the medals and diplo 
mas $400,000, and the 
$40,800. Catalogue sales produced $22,000, 
and the musical performances $14,450. 

Case Hardening Furnace. 


On this page is shown a front elevation of 


awards ceremony 


a furnace for case hardening small articles, 
which has been used for about fifteen years 
by the Worcester Machine Screw Co., Wor 
cester, Mass. It has given such good results 
that two other manufacturing establishments 
have put in furnaces of the same style, copied 
by permission from the one here described. 
Through the courtesy of Mr. A. W. Gifford, 
manager of the above company, we are en 
abled to present its details of construction 
and method of operation to the readers of 
‘the AMERICAN MAacutnist. 


| patent and the design is free to all. 
| 


There is no 

The structure used by the screw company 
is built of ordinary brick, except the walls 
of furnace and oven and the flues, which are 
| fire brick. It feet 
high and six feet deep, outside measurement. 


is seven wide, five feet 
| A cast iron front is fastened on by eight bolts 
At the 
left are the furnace and ash pit, the doors of 
| which are represented in the cut. At the 
|right is shown the oven door. Furnace and 


lextending through the structure 


The former is 
14” high and 16” wide (same size as the door), 
The latter is 80” wide and 16” high (repre- 
The wall 
furnace and oven is a foot thick and is pene- 
trated by four flues, each 4 and 2” 
high. The opposite wall of the oven is pen- 
etrated by four flues, each 4” square. These 
open into a 10” square flue extending from 
front to back of the structure (five feet). 
From the latter flue a 10” square opening 
passes through the wall into the opening 


oven are each five feet deep. 


sented by dotted lines). between 


’r 


wide 


under the steam boiler. This opening, how- 
ever, can be shut by a sliding door and the 
products of combustion thereby directed into 
the chimney through a flue at the rear, 

This company has tried coke, bituminous 
and anthracite coal for fuel, but has devel 
oped the fact, that the best results are obtained 
The articles to be 
hardened are put into small cast-iron pots, 


by using soft pine wood. 


each resting upon three legs so the heat can 
reach underneath, and having lugs at the 
sides to assist in handling. The articles with 
mixture (equal parts of crushed bone, char 
coal and burnt leather scraps) are placed in 
the pots and covered over the top with a layer 
of mixture that The 
iron cover is placed over all, but is not luted 
with clay. 

In operation, the flames from the burning 


has been used once. 


pine enter the oven at the top, roll down 
wards encircling the pots (which are placed 
in two courses, one above the other), and pass 

the of the 
coal, a blower 


out the larger flues at bottom 
With 


necded, but with soft pine the natural draught 


opposite wall. was 


is sufficient. The escaping heat enters the 


boiler furnace on a level with the bottom of 
fire sheet, thus utilizing the fuel to the fullest 
extent. 

With this furnace, from three to five hours 
time is required for case hardening, accord 
ing to size of the articles and the depth it is 
desired to harden them. 

A tank of clean cold water is kept close by 
the furnace and is replenished as often as 
used. To obtain the best results, it is neces 
sary to have water as fresh and cold as pos 
sible. The pots are taken out of the oven 
and by aid of a light swinging crane are 
transferred to the tank, and the articles 
dumped as quickly as possible into the watcr, 
The air should be allowed to strik. toy 
as little as possible. 
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| superiority to mind. 


| other. 


| proved appliances, 
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Where there is Safety. 


The horrors of railroad disaster a month 
ago is still bearing fruit in bringing to the 


surface, in different forms, the never-to-be- | 
abandoned idea of making in some way me- 


chanical appliances superior to the mind 
that designs them. Numberless plans are 


advocated, and it is argued for each of them | 


would 
unob- 


that if adopted, similar accidents 
be impossible. Such argument is 
jectionable, except in that it 


. 7 | 
turn attention from the real cause, and from a | 


conception of the fact that there is much 
more of even an intellectually weak man 
than there is of the mechanical devices of an 
intellectual giant. The idea—to put it plainly 
—of creating Something that shall stand out 
as representative of an individual, and be of 
itself superior to men of other mould, is old, 
and from its failure—that has been at one 
time or another productive of a good deal of 
trouble—the world does not always learn as 
much as it might. That is, failure in one 
direction does not seem to qualify men to 
foresee failure in another direction. 

In the proposition to avert railroad acci- 
dents by mechanical means, there is more 
than ordinary resemblance to the advent, a 
few years ago, of new, and the improvement 
of existing devices, which were to do away 
with the possibility of steam boiler explo- 
sions. As a matter of fact these devices have 
always fallen far short of the expectations of 
their projectors, not because they were not 
of undoubted value, but because they were 


believed to be superior to human intelli- 
gence. 


Every one remembers, not long since, 
the arguments, based on considerable advan- 
ces in the production and application of au- 
tomatic machinery, that the skilled artisan 
would soon have nothing to doin the indus- 


| tries of the world. Carried to its logical con- 
clusion, the argument would be that inert 


matter was somehow to be endowed with 
the reasoning powers of men who had de- 
signed its shape and the functions of its 
parts, and that the only need of human in- 
telligence would be simply a small amount 
to act secondary to the machine, 

These were two instances in the mechani- 
cal world where it was argued, inferentially 


| at least, that matter was to demonstrate its 


Of the result in the 
first instance referred to, we hear when we 
get to the real cause of nine of every ten 
boiler explosions. Of the second it is only nec- 
essary to note that highly skilled and trust- 
worthy workmen are in demand, at good 
wages, in connection with the best automatic 
machinery. 

There may not be a very apparent connec- 


d 


| tion between the running of railroad trains 


and the conducting of industrial enterprises, 
and yet it is more than possible something of 
interest in relation to the one may be learned 


| from a consideration of the practice in the 


In the latter more reliance is placed 
on human intelligence than on mere mechani- 
eal appliances, or the highest intelligence is 
demanded in connection with the most im- 
In the former the at- 
tempt seems to be made to separate the two 
in the direction of more appliances and less 
intelligence. 

The result is generally as apparent in the 
instance of railroad collisions as it is in boiler 
explosions, that some one has blundered—or 
usually worse than that. The similitude is 
usually further sustained by the fact, that 
there may be, and usually is in either instance, 
an improper action of some purely mechan- 
ical device—as the accidental operation of the 
air-brakes, or the failure of a safety valve— 
which only argues that mechanical devices, 
however good, are not to be implicitly relied 
upon, and that to whatever extent they are 
multiplied, this fact will never cease to be a 
fact. 

While many so-called safety appliances in 
comiection with railroad travel are valueless, 
or worse than that, others are of undoubted 
value, and should by all means be used; but 
what is of more importance at this time than 


the addition of further mechanical safe- 


guards, is better men, and if necessary, more 
uf them, in places of trust. 


The lives of the 





s ; ] 
| erevveling public are quite too much at the) 


serves to | 
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| mercy of those whose pay indicates that they 
are hired for the brute force they may be 
able to exert, rather than for any other con- 
sideration. 

It is foolish to argue, as is sometimes done, 
that because the labor incident to such posi- 
tions can be performed by a man of ordinary 
muscle, that positions filled by men on whose | 
attention to duty the lives of thousands may 
depend, would not be better filled by men of 
greater intelligence, and sometimes of more | 
honesty. Men get paid in these times for 
what they know, and they get paid—unfor- | 
tunately perhaps—for honest intentions. The | 
world is not yet so full of men who possess | 
the qualifications of ability and strict hon-| 


esty of purpose, that they will be very gen-| 
erally found occupying positions of danger | 
for twelve or fifteen hours a day, at wages | 
that a man with the ability to use a shovel, | 
and the honesty to use it while he is watched, 
can readily command, It is not that enough 
may not be found—-sometimes good men—to 
fill such positions, but there is a standing de- 
mand for men with the proper qualification 
to fill positions of trust to accept better pay 
for their services. 

It is hardly fair to assume that small pay 
and overwork will make honest men dishon- 
est, and careful men careless, but it is mor- 
ally certain, that poor pay and overwork will 
not keep positions of trust filled with the 
right kind of men. There is a world of per- 
tinency in the remark a few years since, 
of a heedless switchman on a Western rail- 
road: ‘‘ What can you expect for thirty dol- 
lars a month and fourteen hours a day.” 

However safety appliances may be multi- 
plied, in affairs where human life is concerned 
safety lies only in the honest performance of 
duty by those in responsible positions, and so 
long as attention is directed mainly to adding 
new appliances—however valuable they may 
be—rather than to the putting of the mght 
men in responsible positions, so long will lit- 
tle progress be made. 


| 





Std 
Compulsory Boiler Inspection Laws. 


Daily newspapers hardly ever exercise their 
persuasive power in favor of laws requiring 
boilers to be inspected, except when stirred 
up by an explosion next door or in the im- 
mediate vicinity. We have before us an Oil 
City daily paper of January 27th, giving an 
account, with startling head lines, of a boiler 
explosion in that city, which killed one man 
and severely wounded two others. This is 
the way it shook up the newspaper office: 

Two pieces of iron, weighing nearly a 
hundred pounds each, crashed through the 
window fronts, breaking glass, scattering 
type in all directions, wrecking cases, etc., 
but fortunately doing no injury to life or 
limb. Mr. Hummel, the foreman, wasstruck 
on the arm by one of the missiles, but was 
only slightly hurt. A printer had just left 
his case but a few seconds when another 
projectile struck it with awful force, crush- 
ing it to pieces and throwing the type every- 
where. Had he been standing there he must 
have been terribly hurt if not killed out- 
right. Outside in front of the room adjoin: | 
ing, lay an arm torn and bleeding, a ghastly | 
spectacle, and telling with awful eloquence | 
of the sudden and terrible visitation. 

Near the close of the account of this ex- | 
plosion, we are informed that it is proposed | 
to pass a city ordinance regarding the in- 
spection of boilers. ‘At present,” says the 
journal referred to, ‘‘no such ordinance ex- 
ists, and the accident of to-day has devel- | 
| oped the necessity of one.” No doubt of it! 
The editor of that paper is now thoroughly 
impressed with the importance of guarding, 
by law, against destruction of life and prop- 
erty from boiler explosions. Under like cir- 
cumstances so would be the editors of other 
daily papers. It is all owing to the way the 
matter is brought to their attention. If 
some philanthropic engineer should urge a 
metropolitan daily to agitate the question of 
compulsory boiler inspection, he would prob- 
ably be met with a polite refusal, on the 
ground that the attention of the journal was 
fully occupied with more important matters, 
such, for instance, as the discussion of the 
political situations in Ohio, Pennsylvania 
and the South, and the chances of certain 
| would-be patriots for obtaining offices at the 








jand the ‘‘ necessity’ 


| shorter orders, 


next election. But let a boiler blow up 
within reach of their office, smash their 
types and fixtures, and set the whole force, 
from editor to devil, dodging for their lives, 
’ of a law compelling 
boiler owners to have their steam generators 
inspected suddenly engrafts itself upon their 
attention. 

Yet the danger from unsafe boilers is no 
greater immediately after an explosion than 
before it. That danger exists every day in 
thousands of places, especially where no in- 
spection laws are enforced. In New Jersey, 
for instance, there are no inspection laws, 
but plenty of boiler explosions. Two weeks 
ago a meeting of boiler manufacturers and 
large steam users was held in Newark, and 
steps taken to have a boiler inspection bill 
presented to the State legislature. The press 
in the principal cites of the State ought to 
urge the passage of a bill for this purpose. 
Should their active aid be brought to bear, 
there could be little doubt about the bill be- 
coming a law. 


(2 Re = 


Among our letters this week is one from a 
machinist in Pennsylvania oil regions, which 
gives some light upon the causes of boiler 
explosions where no inspection laws exist. 
We give below some extracts from that let- 
ter: 

‘*The buyers of steam boilers little know 
what they are getting from dealers and man- 
ufacturers in this oil country. A reliable 
gentleman told me, not long since, that he 
had known one firm to buy boilers that were 
burned until the crown and side sheets bulged 
out. These they would turn bottom upwards, 
build a fire in them, and when sufficiently 
heated, straighten them out with a sledge or 
jack screw, tar them over and sell them to 
parties out West or down South. I, myself, 
have seen them put in leaky boilers, corn 
meal, saw dust, horse manure and other 
things, rather than have the boiler-maker 
chip and calk for an hour. If any of the 
workmen should proffer advice to have the 
boiler calked this firm would laugh and say 
it cost too much, and that they would get 
nothing more by so doing. Their plan is to 
get the boiler off their hands with as little 
cost as possible, selling it at a big figure to 
some one fifteen or eighteen hundred miles 
away. 

‘*T have seen old line pipe selected from a 
pile, cut up and put into boilers for ‘flues.’ 
Sometimes a whole set of ‘flues’ are made 
in this way and sold for new work. The 
same firm that fits up and sells boilers of this 
kind advertises to build new engines. They 
take an old shaft, turn down the journals, 
put on a new crank if they have no old crank 
to fit, and brighten an old connecting rod if 
the material will admit of it, if not, they 
paint it and let it go, as ‘good enough,’ as 
they say to their men.” 

The probability is, that a large portion of 
steam users who patronize such firms as our 
correspondent mentions, believe they are 
securing safe and serviceable boilers. It 
would be useless to tell them that their boil- 
ers are dangerous. Nothing but wholesome 
inspection laws and a conscientious enforce- 
ment of them can successfully deal with 
such cases.” 





be 
Prospects of the Steam Engine Trade, 


Speculation as to the ultimate disposal of 
all the steam engines being manufactured, 
bids fair to become as pertinent as the famous 
querry in reference to pins. A large percentage 
of the steam engines sold go to replace others, 
and yet there is no complaint of second-hand 
engines lying around loose. On the contrary 
they seem to be taken very readily, with all 
their presumable defects. In some instances 
the old engines are removed to make room 
for others of larger capacity, but in a remark- 
able number of instances the engines being 
removed are taken out because they can be 
replaced by others of a more economical type, 
and the consequent saving in fuel is sufficient 
to warrant the change being made. Changes 
of this kind or for this purpose are com- 
mon, because as a rule the state of trade has 
been, and is, such as to place all manufactur- 
ers in a condition, so far as means are con- 
cerned, to make this change. 

But as previously intimated, the engines 
being removed are readily sold, there being 
two causes that together operate to create the 
demand for them. The first of these is that 
parties want engines faster, or at least on 
than builders can contract to 
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furnish, and the second is that at present| that part of the country which it aims to 


manufacturing prices it is not so particularly | 


essential to look after the cost of coal. 

So long as business remains as at present, 
the demand on steam engine builders will 
be good, because users are becoming reason- 


ably well educated up to the advisability of | 


using improved types of engines; that is, the 
class of buyers named, who buy to secure 


better economy, will for some time continue | 


to keep up the demand. It is reasonably 


certain that the demand from this source 


will not be weakened until profits in manu- | 


facturing are materially less than at present, 
by which time the class who are so readily 
absorbing second hand engines will be driven 


by business competition to economize in the | 


matter of their coal bill—in other words, to 
slide their old engines one degree further 
down in the scale of users. 

Another immediate, and particularly pro- 


spective, demand for steam engines, is in the | 


piecing out of water powers. Asa rule, in 
the establishing of any industrial enterprise 
on the basis of water power, the whole avail- 
able power is utilized. As time goes on the 
flow of water becomes less, or at least more 
irregular, and the water power must be sup- 
plemented by steam power; or as is almost 
universally the case more work is added, and 
both causes operating together bring about 


aggravated results. The demand for this 
purpose is hardly developed as yet. Asa 


matter of fact, the utilization of small water 
powers in the West, and more particularly in 
the South, is almost a mania just now, and 
generally speaking, a water wheel put in to- 
day, means the adding of a steam engine in 
the near future—perhaps at a time when 
steam engine builders are better able to fill 
orders than just at present. 

Taken altogether, and in connection with 
the fact, that builders of steam engines were 
less affected by the stringent times of a few 
years since, than almost any other class of 
machine manufacturers, the prospects for the 
future of the steam engine trade, for some 
years to come at least, are exc eptionally good; 
not perhaps, for the feverish demand of the 
past few years, but for a prosperous and 
healthful business. 


aa 


We call the attention of our readers who 
are interested in the matter of the construc- 


| . 
hope that each succeeding number 
| as readable as the present one. 


| to prevent throwing fire, and is there any patent 





tion or designing of cone pulleys, to the| 
article on page five on this subject. We} 


believe that its conciseness and simplicity 
will commend itself to them almost at sight. 
7 





The Sering Machine Neirs, judging from its 
last issue, is determined to keep up its re pu- | 
tation for furnishing in a particularly read- 


able shape, just the news its readers are 
looking for. Each succeeding number of 
this journal is the ‘‘ best.” 


Bie 


Congressman R. P. Flower, of New York, 
has our thanks for a copy of the Report of 
the United States Commissioners to the Paris 
Universal Exposition of 1878. These are 
five large bound volumes with copious illus- 
trations. Ithas taken a long time to get this 
report ready for sending out, but perhaps the 
delay has been necessary. We have not had 
time to look through these volumes, therefore 


we cannot yet pass any criticism. 
a >_>e- — — 
LECTURES IN A WorksnHop, by T. P. 


Pemberton, is the title of a neat little volume 
just issued by the Industrial Publication 
Company, 14 Dey street, New York. The 


preface declares the lecture to have been 
written ‘‘ with the aim of stimulating young 
men and workmen to self culture, and of 
showing them in plain language the unpre- 
cedented and splendid opportunities and 
means for education and improvement.” 
The ‘‘course” is philosophical throughout, 
and will prove interesting to those who enjoy 
reading or hearing lectures. 
——— 

The Industrial Review, a new monthly pub- 
lished at Atlanta, Ga., and Philadelphia, Pa., 
comes to us neatly printed on good paper. 
It contains much matter of interest in rela- 
tion to the late exhibition at Atlanta, as well 
as many other things relating particularly to 


| of the box, also on the metal of which the 
| shaft is composed. 


We extend congratulations, and 
will be 


represent, 
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Transient advertisements 50 cts. a line for 
each insertion under this head. About seven 
words make a line. Should be received Wed- 
| nesday morning. 








Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 
James W. See, Consulting Engineer, Hamilton, 0. 
Presses and Dies. Ayar Mach. Works, Salem, N. J. 
Alfred Wilkinson, Expert Tests of Steam Engines 

and Boilers, 123 N. 4th St., Phila. 





Under this head we propose to answer ques- 


tions sent us, pertaining to our specialty, List of Machinists in U. S. and Canada ; just com 
| correctly, and according to common sense piled. Price $10. A.C. F arle y & Co., P hil: idelphia. 
methods. Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Il. | 
noe P i ‘To stop leaks in Boiler Tubes use Quinn's Pat 
(58) F. H. P., Montpelier, Vt., asks: How ent Ferules. Address, 8. M. Co., South Newmarket, 
can I blue steel without heating? A. You ean| N. H. 


Mechanical drawings, machine designs, 
and Patent Office work. A.J. Emery, 
Engineer and Draughtsman, 58 Liberty Street. N.Y. 

‘*How to Keep Boilers Clean,’ and other useful 
information for steam users and engineers. Book 
sent free by the publisher, Jas. F. Hotchkiss, 84 
John Street, N. Y. 

Russell & Struthers, Wax Process for making out- 

|line engravings. Specimens each week in the 
AMERICAN MACHINIST. We also do Map Engraving 
with best facilities. Russell & Struthers, 59 Park 


apply nitric acid, and when covered witha thin film 
of oxide, clean, oil and burnish. 

(59) J. C. C., Waterloo, N. J., asks: Will 
you teil me how to turn a sphere for a pump valve ? 
A. See description of a device for this purpose in 
AMERICAN MACHINIST, Novy. 5, 1881, page 6. 

(60) W. E. B., West Quincy, Mass., asks 


us to name some number of the AMERICAN Ma- 


| have 


making additions to their 


tracings | 
Mechanical 


: fe : 7 Place, New York. | 
CHINIST having a cut showing a pressure plate as ee s : _ P , 

a ? ae ae . ie a ‘* Slide Valve Gears,”’ by Hugo Bilgram, published 
applied to a slide valve? A. You will find such a by E. Claxton & Co., Phila., describes the easiest 
valve described in our issue of Noy. 20, 1880. method known for correctly proportioning slide | 

. ” ae ; valves, link-motions and cut-off gears; price, $1.00. 

(61) W. A. C., Wilmington, Del., asks: 


‘ <8 The J. N. Mills Publishing Co., 
What metal, liquid or substance, can I use to regu- | Y., publishers of Steam Users’ Business Directories 
late the temperature of a steam heater for drying | for the New England States, 1880, New York and 
delicate substances. I wish to open and close the ew Jersey, 1881, have in course of preparation their 
ate substances. I wish to open and close the | edition for PENNSYLVANIA and OHIO for 1882. 
steam valve automatically? A. You can probably | Intending subscribers or advertisers for above work 
use a differential regulator, arranged to open and | Please address us early for circular and prospectus. 
close a valve by the difference in the expansion of |. “ Patent Binder” for the AMERICAN M ACHINIST 
EHO unetala: an iron and Dense | holds 52 weekly issues in good shape. Sent to any 
vaeset : i address by mail for one dollar. We can furnish 
(62) J. A. M., Mass. Will | 

you tell me the proper clearance for taps, reamers, | 
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Volume 3 of the AMERICAN MACHINIST, containing | 
the full 52 issues of 1880, neatly bound in cloth, 
ready to ship by express, for four dollars. Unbound, 


3oston, , asks: 


Broadway, N. | 


| Troy, 
oq the 
| & Macnau 


burrs. ete.2 A. There is no rule for this. In| three dollars. AMERICAN MACHINIST PUBLISHING Co. 
; ‘ 06 F Street, New York. 
practice large tools of the kinds named are | % asensd eH aa se ‘ U + 
: | ‘*Useful Information for Steam Users.”’ A 100- 
made with mor clearance than smaller ones, page Illustrated Pamphlet. Contains interesting | 
and in most instances the matter is one of in-| data on the care and management of Steam Boilers, 
dividual judgment. Usually very little clearance | and rules for engineers and firemen. Engineers | 


Sent for 2% 
Mills Publishing 


everywhere should have this work. 


is required on such tools, and an excess of clear- | cents in P. O. Stamps. The J. N. 


ance is generally a disadvantage. | Co., 165 Broadway, 
(63) J. W., Elkhart, Ind., asks: What is| | Faly’s “Blue Book,”—Special classified list of 


Machinists, Machinery, Railway, Engine and Boiler 


the arrangement used in a locomotive smoke stack | Makers supplies, ete., with financial standing and 


Much more convenient and reliable than any other | 


paying qualities of all dealers and manufacturers. | 


= rhe more common device deen Cane-trom work of the kind published. We also furnish full | 
cone placed nearly at the top of the stack, against | detailed written reports. Price $30 to July 1, 1882. | 


The Joun W. EAty Company, 51 Chambers street, 
New York or 79 Dearborn street, Chicago, Ll. 


THE SANITARY ENGINEER contains in the issue of | 


which the sparks strike, and are broken up and de- 
flected downwards. In addition to this, the top of 


the stack is covered with wire netting. There | Jan. 26, 1882—TIllustrations with full descriptions of | 
are no patents on such an arrangement. There} the remodeled Drainage of the White House: an 
are, however, several so-called patented spark ar- | illustrated article describing the Heating of Ele 


vated Railroad Cars by steam supplied from the 
tae omotive ; also, in other re spects, it isan excep 
tionally interesting number. 
ean be obtained through newsdealers. 
per year, in advance. Published every 
at 140 William Street, New York. 

“Extracts from Chordal’s Letters,’? the most 
interesting mechanical book published. A _ great 
variety of mechanical and business topics treated 
in a wise and witty way that will be instructive to 
old and young mechanics, and interesting to every 


resters. 

(64) J. B. S., York, Pa., asks: Which has 
the most friction, a 354” shaft running in a box 6” 
long, or the same shaft running in a box 9” long? 
A. It would depend on the amount of pressure 
forcing the shaft towards contact with the metal 
box and 
If the pressure was quite light, 


Te rms, $3 | 
Thursday, 


Single copies. 7 cents ; | 


| 


| 


err : me a eee SL PE body. Asmany as 150 copies have been soldin a 
j the friction would probably be slightly less with single shop. Over 40 Humorous illustrations ; 320 | 
the short box, but, on general principles, the long | pages, 12 mo. Price, $1.50 per copy, by mail, to 
| box would be the best. any address. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton St., New York. 
(65) W. E. C., St. John’s River, Florida, The publishers of the 


} | pipes in the furnace of my boiler, running between 





| 1. Would you please inform me of a correct method 


| Stand the pressure, 


Journal willissue January 4, 1882, and each Wednes 
day thereafter, CoaL, a weekly journal, to be de 
voted exclusively to the interests of the coal trade, 
including: 1. The mining and preparation of coal 
for market. 2. Its transportation. 3. The market 


writes: I want to ask your advice in reference to 
a matter, which is this—I propose to put a pipe or 


| the powder-house lot and flats for the 
| machine 


|} erators at 





9 


The Platt Mill Company, 


commenced the 
at that place 


of Waterbury, Conn., 
construction of an elevator 
, to be on the Chase plan. 

The Oliver Wire Company, Pittsburgh, Pa., are 
works, with the inten- 


tion of increasing the output to 100 tons per day. 


The Dallas Car and Agricultural Implement Com- 
pany, of East Dallas, Texas, us that they are 
building new shops, and are prepared to order ma- 
chinery for the same 


The Link Belt Machinery Company, of Chicago, 
Il., have recently purchased land on which they 
will erect a foundry 50x100 feet, and a machinery 
building 50x176 feet. 


write 


The Consolidated Safety Valve Company, Boston, 
Mass., are enlarging 
new tools to meet the 
pre rnducts. 


their floor space and adding 


increased demand for their 


The Massasoit Manufacturing Company has been 
organized at Fall River, Mass., with a capital of 
$50,000, for manufacturing cotton fabries and for 
preparing cotton waste. 


The Brayton Petroleum 
Bridgewater, Mass., 
ings into shape, 
fifty men. 
& Co., of 


Engine Company, East 
are rapidly putting their build- 
and will soon give employment to 
The tools were furnished by Hill, Clarke 


Boston, Mass. 


Geo. V. Hecker, New York, after using the Ma- 
hony Corrugated Grate Bar three years in his flour- 
ing mills, has decided to adopt the Mahony Bar, 
and will have them put in all of his boiler furnaces, 
which number about 25 


Ritchie & Dyer Co., Hamilton, Ohio, say they 
have been driven for the past year on Ritchie Road 
Engines, and saw-mill machinery. They will en- 
large their works to keep up with orders, which are 
now four months behind. 


Ralph R. Osgood, who has been for some years 
engaged in manufacturing dredging machinery at 
i Oe ee 


business. 


has associated a partner with him in 
Their business address 
ghton, 37 State Street, Albany, 


is Osgood 
N.. x 

It is stated that the officers of the Maine Central 
Railroad have voted to the proposition of 
the City of Portland, them at a normal 
rate, for years, the 


accept 
in offering 
aterm of twenty-five lease of 
use of their 


shops. 


George C. Howard, 17.8. isth Street, Philadelphia, 
Pa., writes us he has been fully employed the past 
year in the manufacture of elevators, automatie 
| hatch covers, machinist tools, paper, cotton, wood 
and has orders for four 
months in advance. 


worsted machinery He 


Ina test of two of the 
the 
evaporation of 


sate Duplex Steam Gen- 
Mills, Manayunk, Pa., 
11.34 pounds of water into 
steam per pound of coal was obtained. The 
and the statement on, 
A. Wilkinson. 


Blantyre an 
dry 
test 
was made by, the 


authority of 


made 


The Ottumwa Iron Works, of Ottumwa, 
building 


lowa,are 
a pair of 80 horse power double coal hoist- 
ing engines for the Chicago, Milwaukee and St. 
Paul Railroad for their mines at Raceville, Us. 
This will be the second pair built by this establish- 
ment for that Company. 


The Worcester Machine Screw Co., have recently 


Engineering and Mining | completed an addition to their shop 100 feet long and 


two stories high 

feet exclusive of 
the 
the 


This gives a floor room of 500 by 36 
basement. At the 
year they were two months behind orders, 


beginning of 
but 


addition is expected to give facilities for catch- 


| ing up. 


the grate bars, and connec ting at one end with ing of coal. MOH NGnGnnmniGaliane Oh abnl CGA. 
boiler legs, and at the other with steam room of | will be profusely illustrated, and the freight, labor 
boiler. I think by this means I will assist the cir ans wages questions bai be treated » a thorough 
onlaa ; 4 hea pan Rea and popular manner. The statistical information | 
culation, and will be able vo ab i up st om in less of teae will be collected with great labor and care, 
time. What is your opinion of the project, and) and will give the current production of coal 
what kind of pipe would you advise me to use?| throughout the country. Coa will be conducted by 


gentlemen of ability and great experience in every 
department of the Coal trade, and will have, at the 
outset, a large staff of reliable correspondents at 
the different coal centers of the country. Sub 
seription price, $2 per year. Specimen copies on 
application. Address The Scientific Publishing Com 
pany, 27 Park Place, New York. P. O. Box 1833. 


A. As we understand you, 
place of some of the grate bars, in which case the 
air as it enteréd the furnace would come in contact 
with one side of it, while the other being in 
contact with the fuel would rather tend to retard 
combustion than otherwise. We do not see why it 
would materially improve the circulation, although 
it might do so to a slight extent. You could use 
common wrought iron pipe. 


(66) W. G. R., 


the pipe would take the 


side 





gs 
Md., 


asks:| ¥ 


Baltimore, 





WRACTURES, 


SES 





XT BST 
a Liars 

The Boston Blower Company are to erect athree 
story building at Hyde Park, Mass. 
to bottom of D. H. & J. C. Newton will soon commence 
know there is no | construction of a paper mill at Hartland, Vt. 
How shall I restore os . : 
There is talk of the 
vecome x - 

at Fall River, Mass., 

manufacture boilers. 


for finding right size or pitch of verge, suitable 
fora pendulum whose length is known; or, when 
pitch or size of known, to find correct 
length of pendulum rod from verge 
pendulum ball? A. So far as we 
rule applicable to the above. 2. 

small brass articles that have tarnished ¢ 
A, You can use the following solution: 1 
sulphuric acid, 44 ounce nitric acid 
peter and ounce of rain 
oughly, and let stand for five hours. 
to be cleaned in the solution, immediately wash in 
rain water, and dry in sawdust. 3. What should 
be the proportions of a pump to test gauges of a 
high pressure?y A. The pressure against the plunger 
of pump will be the same per square inch of sec 

tion as that on the you are testing; hence 
you must calculate the area ef piston and leverage 
of the pump lever, so you will be able to work the 
pump. Forinstance, if the plunger was 14” area, 
and you were testing a gauge to 4,000 pounds with 
you would to exert a force of 
something more than 100 pounds. Further than 
this, it wil be necessary to use strong check valves, 
and make the barrel of pump strong enough to 


verge is 


the 


formation of a new company 


anni with a capital of $50,000 to 


44 drachm salt 
water. Mix thor 
Dip the article 


one The Illinois and St. 
template the erection of 


Louis in the Spring. 


Louis Railway Company con 


an elevator at East St. 


The Rodney Hunt Machine Company’s works, re 
cently burned at Orange, Mass., will, it is 
probably be rebuilt. 


said, 
gauge The Brattleboro, Vt., Sewing Machine Company 
are anticipating changes that will increase their 
working force and their output. 

The Palmer, Mass., Wire Company, 
corporated with a capital of 
works about one mile from the 


recently in- 


10 leverages, have $50,000, will erect 


Village. 
The Stow Flexible Shaft Company, Philadelphia, 
Pa., have taken the agency for the goods of the 
| ¢ hicago Rawhide Manufacturing Company, 








for the foundation of the 
Works at Garfield, IL, 
and other material has been shipped, 


Some of the stone Chica- 
has arrived, 

The com 
pany will shortly advertise for bids forthe construc- 
tion of their buildings 


before months to be 


gro Locomotive 


machinery, ete 
letting 


, and hope 


many out 


locomo 
tives. 

The Cincinnati, Indianapolis, St. Louis & Chicago 
the 
Cincinnati. 
of 600,000 


Railroad Company have taken steps to secure 
building of a large grain clevator at 
The will have a 
bushels, and cost fully $150,000, 


house storage capacity 
The present eleva- 
at Cincinnati will be torn 


room for the proposed Union depot, 


tor owned by the road 


down to make 


hence the necessity for the new elevator. A Chi- 
cago architect will supply the plans.—/ndustrial 
World 

The Ohio Powder Company was organized at 
Youngstown, Ohio, Jan, 28th, and the following 
officers elected: President, Joseph H. Brown; 
Vice President, Olin Scott; Secretary, W. A. 
Beecher; Treasurer, Edwin Bell; General Mana- 
ger, E. L. Brown 

The company will immediately commence the 
erection of extensive works, of which Col. Olin 
Scott, of Bennington, Vt., will be engineer in 
charge. 

Wim, T. Bate & Son, Conshohocken, Pa., are now 
making 5 of their Steam Generators, each 80 horse 


power, for Alexander Balfour & Co.’s new paper 
mill, Philadelphia, additional 
kind put in about a year ago. 
power 


the same 
They are also mak- 
generator for John B. Nel- 
Philadelphia, size as the 
boiler furnished him 24% years ago. Also putting in 
for James W. Wright, cotton warp mill, Philadel 
phia, power ; James Winpenny, Manay- 
unk, 65 horse power, put in six months 
ago; and forthe Tyrone Paper Works, Tyrone, Pa., 
one of 80 horse power constructed to carry 125 lbs, 


to one of 


ing a 125 horse 


son’s cotton mill, same 


an 80 horse 


same as one 


| pressure. 


10 
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Machinists’ and b eee? Sein, 
New York, Feb. 9, 1882. 

The condition of the supply market during the 
past week appears to have been satisfactory to 
dealers. But sales are restricted because of the de- 
lay upon the part of the manufacturers in filling 
their orders. It is very difficult to fill orders 
promptly. Those who are badly in need of goods 
are offering a slight advance upon orders for early 
future delivery, which has place ed the productions 
of the manufacturers under engagement for some 
time to come. Prices are firm | W vith a greater prob 
ability of rising than of falling 

The American Screw Co. have issued anew price 
list in which they make the announcement that 
they are now manufacturing two hundred and 
eighteen varieties of screws instead of only sixty- 
three as formerly 

0 BR 


Iron and Metal Review. 

The Pig Iron market remains quiet, but firm 
with the demand and supply about equally bal 
anced. 

There bas been no diminution in the volume con 
sumed, und none is apprehended at present. We 
quote Foundry No. 1 at $26.50 to $27.50: Foundry No. 
| ee $24.! DO to $25; Gray Forge, $23.50 to $24 The 
market for Foreign Iron is quiet, but firm. Large 
buyers have secured the bulk of the shipments for 
this month at special freight rates. 

We quote Gartsherrie at $26 to $27; Coltness, 
$27.50 to $28 : Glengarnock, $25 to $25.50 ; Carnbroe, 
$25; Eglinton, $24.50 to $25; Sanmmerise, $26.50 

Prime Wrought Iron Scrap in moderate demand, 
at $32.50 to $33 from yard. Merchants’ Bar Iron is 
quiet, in view of an expected advance in prices 

Steel and [ron rails quiet with no change in 
prices. Old rails firm but quiet at $30 to $31.50 for 
Tee’s, and $32 for Double heads. 

The Copper market continues dull. We quote 
Lake Superior at 1%l4c. Banca Tin, 26c. to 26Ke : 
Straits and Malacca, We. to arte Australian and 
Billiton, 25¢.; Spelter, Western, . tobe. Refined, 
8e. to $34c. Silesian, 544c. Le vat gc. Antimony, 
1244¢. to 14K. 


WANTED 


* Situation and Help” Advertisements, 30 cents a 
line, each insertion. About seven words make a line. 
Should be received Thursday morning. 





A Mechanical Draughtsman desires re-engage- 
ment. Address “H,’’ P.O., D. 38, New Haven, Conn. 

Pattern Maker Wanted—A good workman, if 
a steady and reliable man, can find a good situa 
tion with the Concord Axle Co., Fisherville, N. H. 

A Draughtsman familiar with the erection of 
pumping machinery desires a position. Best refer- 
ences. Address, P. O. Box No. 8, Media, Douglas 
Co., Kansas. 

Brass Finisher—To good active lathe hand steady 
employment. Good wages. Healthy, pleasant and 
cheap city to live in. Waterous Engine Works Co., 
Brantford, Canada. 

Wanted.—Foreman of iron foundry desires 
situation; has had experience, and can bring oan 
recommendations. Valve work a specialty. Ad- 
dress Box 4, AMERICAN MACHINIST’. 

Wanted—Foreman for Machine Shop; must have 
experience and capacity to handle one hundred 
men, accustomed to Engine work and shop regime. 
References required. Addre ss, A. W.TL., Middle- 
town, O. 

Machinist Wanted—A rare chance, if applied for 
soon, for a first-class, thorough going, practical 
machinist, with from ry 500 to $3,000 capital to in- 
vest. Address, W. E. 8., Box 1, AMERICAN MACHIN- 
ist Office. 

Wanted—Young man to take charge of machine 
shop (light work) in a manufacturing concern very 
near New York. Must be one who has been edu- 
cated in a modern shop, and who is quick, sharp, 
intelligent, systematic, and a driver. Address ** Dis 
ciplinarian,” Box 13, AMERICAN MACHINIST Office. 





Wanted,—To purchase a good Engineer’s Transit 
must be cheap for cash. R.S., 206 East 50th St. 

Wanted—Light work by contract or by the day; 
model and metal pattern making, &c. E. hr. 


Punching ress 
AND SHEARS. 


Power, Foot or Hand, all 
sizes. Also, Upright 
Power 


Drill Presses, 


Large and Small Sizes. 


eerless Punch and Shear Co. 


119 Liberty St., New York. 


TO INVENTORS. 


We will pay two thousand five hundred ($2,500) dol- 
lars for a practical and inexpensive arrangement of 
locomotive fire boxes, to burn Brown coai or Lig- 
nite of following properties: A specific gravity 
1.33, ash 6.565 per cent., sulphur 2.88 per cent., hy 
dro-carbons, hydrogen and oxygen 90.555 per cent 
Its yie a is 644 to 7 feet to the pound 
STIN & CENTRAL TEXAS COAL CO. 
Austin, Texas. 
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ACKING 


RUA NGArD 
S BROS. BEPTEST ome 








ELEVATORS 


fi i “a HAND AND POWER. 


WITH 


“THE DEANE? =" PUMP ~ Wee” 


ee Send for New Illustrated Catalogue. 
HEEBNER PATENT GOVERNOR. _ ‘0: ehaabes 


CLEM & hem ‘The Deane Steam Pump Co. 


HOLYOKE, MASS. 















413 Cherry St. 
92 & 94 Liberty St., 54 Oliver St. 226 & 228 Lake St., 
PHILADELPHIA . New York. Boston. Chicago. 


New York Office, OUR WORKSHOPS. THE KEYSTONE INJECTOR, 


108 LIBERTY ST. For Stationary, Marine and other Boilers. 
Factories and Warehouses. Their Sanitary and ' 4 
| Fire-resisting Arrangements. By B. H. THWAITE.| SIMPLEST AND BEST MADE. 
, { C. E., with 185 illustrations of the most improved 
\!| kire, Sanitary and Ventilating arrangements. 8vo, Manufactured by E. TRACY, 
cloth, $3.50. Free by mail. 


E. & F, N. SPON, 446 Broome Street. N. Y, 











511 & 513 North 12th Street, Philada. 
SEND FOR CIRCULAR. 













I t Pittsburyh, 
Pa. For machines or information, address 


sw.cooovean, Js the Sandard of Ezllne 


WATERBURY, CONN. 
AT HOME AND ABROAD. 


SHEFFIELD GRATE BAR, Tim a.s CAMERON 
OR ALL KINDS OF FUEL. arp AM UMP WORRS 


| 
SEND FOR CIRCULAR. | 
7) 4 ae a > NT | 
PRANK EL. PONDS | pug of past 934 street, New York. 
'Westcott’s Bonmblaailon Caine Chucks, 


709 MARKET STREET, ST. LOUIS, 
130 W. SECOND ST., CINCINNATI, O 
Both Scroll and Geared. 
Greater capacity. Jaws 


reversible. No projecting 
screws in the rim. Move- 
ments independent, uni- 
versal and eccentric. 


Oneida Steam Engine 
aud Foundry Co. 


Send for circulars. ONEIDA, N. Y. 


SUPPLIES Hf. PRENTISS & COMPANY, 22 sum 


For Machinists, 


— - No. 42 maid San, Bee York. Tools h Sappligs 


piease vend foro. [HEWES & PHILLIPS’ IRON WORKS, 


cular and state that ! 
you saw the adver- | ~ NEWARK,N.J. oA | sasepencsiantandied 


ee AVS WR The ALLEN PATENT. 
MORRIS L. ORUM, | \ @) OCU -TEED 


ENGINE, 


Both Condensing and 

-. Non-Condensing, espec- 

= ially designed and con 

structed for the Rolling 

and Cotton Mill Trade. 

, f a and all establishments 

. ; ae ‘ = = requiring oe enacrwtel’ 

’ 5 5 | — ~~ = = = uniform and economi 
Osgood’s Combination Dredge. --= caf eal power. 


A 
Saute Boilers and Steam Fittings. Contracts nea for complete Motive Power Outfits 


THE ECLIPSE 


GARDNER PRL 


TRACTION 
COMPENSATION 


nOVERNOR, | 


Stationary 

Engines, 

Iron and Stee 
Boilers, 

Unequaled for accur- Portable Circu- 

acy, Safety, conven: i 

ience, durability, work- 

manship and design. 

Address, 


lar Saw Mills 
' , TT y ic 
OSGOOD & MACNAUGHTON, 37 State ROBERT W. GARDNER, Send for Catalogue and say where you saw this. 


Threshers and 
Separators. 

St., Albany, N. Y., successors to Ralph QUINCY, ILL. ERrom 82 CIO. 

eee eet oe Nev York Agents, JAMES BEGGS & CO., No. 8 Dey Stel. Waynesboro, Franklin Co., Pa. 


AND POINTING “HN 
by compression orswaging COLD. M.- Hal J 
chines manufactured under patentsowned | = : 
by Miller, Metcalf & Parkin, : 














COOKE & Co.., Pip y 
Dealers 1 MACHINERY AND SUPPLIES. 
6 Cortlandt Street, New York, 
AGENTS FOR 


The Waters Perfect Governor, 


Having Adjusta* jle Speed, Automatic Safety 
Stop, Sawyer’s Lever, and Solid Composi- 
tion Valves and Seats. 








ALSO, 




















Manufacturer of 


Concave Moulding Cutters 


And Reversible Moniding Machines | 
FOR CABINET, CAR AND MILL WORK. 

448 North | 2th St., Philadelphia, Pa. 
ALSO SPECIAL MACHINERY TO ORDER. 





} 
| 
| 
| 
| 

















For all kinds of unde rwater excavation. Guaran 
teed to excavate 50% more material from hard bot 
tom than any other machine made, all things beiny 
equal. Illustrated pamphlets, comparative strain 
sheets and estimates furnished on application to 

















HIKES PATENT STEAM PUMPS, 


MORE THAN 13,000 IN USE, 


Adapted to Every Situation. GAUGE. 


Send for New Illustrated Catalogue, Laid veee bel Measuring Machines 
GEO. F. BLAKE MANF’G CO. ieee 


8S Liberty Street, | 44 Washington St., ao 


NEW YORK. B 2 annem | RR 
; OSTON | STANDARD prea ’ GAUGE. Camere 





BETTS MACHINE Co. 


WILMINCTON, DEL. 
MAKERS OF 


standard Gauges, 





STANDARD CALIPER 


AND 


ADJUSTABLE 
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NICHOLSON FILE Coa. 


OLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES, 
‘Nicholson File Co’s” Files and Rasps. 
-* Double Ender” Saw Files. File Brushes, File Cards. 
“Slim” Saw Files. Surface File Holders. 
**Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bee U. S. A. 


MANNING, MAXWELL & MOORE, 


(FORMERLY 


Also, 





H. S. MEANNING & CO.) 


Manufacturers of and Dealers in all kinds of 


Railmay and Machinists’ Tools and Supplies, 


lil LIBERTY ST., NEW YORK. 


AGEHENTS FOK 


Midvale Steel Co’s Tires, Axles, Forgings 
and Castings. 


The Consolidated Safety Valve Co, 
Morse Twist Drill & Machine Co's 
Taps, Dies, Screw Plates, &c. 
The Hancock Inspirator Co, 


Huntington Track Gauges. 

Saunder’s Corrugated Copper Packing 
Worcester Machine Screw Co, and Gaskets. 
Brady’s Emery Grinding Mach’y. 

Hi. B. Bigelow & Co’s Engines 

and Boilers. 
Smith’s Hub Friction Clutches. 
Keystone Portable Forge Co. 
H. B. Smith Machine Co. 
S. MANNING. EUGENE L. 


Hoopes & Townsend’s Nuts, Bolts 
Washes, Lag Screws and Rivets, 
Betts Machine Co's Gauges, &c. 
Niles Tool Works, Machine Shop 
and Car Tools, 
Westcott's Lathe & Drill Chucks. 


HENRY MAXWELL. CHARLES A. MOORE 





FOr SATE. 


LATHES, 


24” x 20. 


PLANNERS, 


S. A. 


‘ 
I. 










with quick return 
Has steel 
wrought 
handles, and cut 
gears and pin- 
ions. Power feed 
in all directions. 


motion. 
screws, 


GEO. 


Cuts, Photographs and Prices furnished 


ENGINE LATHES 





r 
peel 
26/7 x 24” x SI. fx) O 

J. E. McCONNELL, lowa City, lowa, Z . 

omeme : ° 
3 = < mn 
x = = *~ 

RO ED CRANK [yg 2 0 2 
MADE BY oe Z ; ep) 
R.A. se no, i. F 00 - Q 

O 7 

DANBURY, CONN. e = Fe a © 

—---- > ~~ ~— 
A valuable tool for Die ~— z oO we => 

Work and other planing < _ a 
requiring a short and rapid = ex = = 
or variable stroke. om + — 
pignes hy ‘a, ~. eee 

ghé vide, ant 

has 12 in, stroke, o Oo 


AKRON IRON COMPAN 


ATFROW, ©- 


Superior to any shafting in market for the following reasons, viz.: 

1st.—It is perfectly straight and round. 2d.—It can be rolled ac- 
curately to any desired gauge. 3d.—It has the beautiful blue finis] 
of Russia Sheet Iron, rendering it less liable to rust or tarnish thar 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WAR: 
IN KEY SEAT:NG like most of the other manufactured shaftin 
sold in the market, and, as a consequence, is admirably adapted fo: 
LINE AND COUNTER SHAFTING. 5th.—'The surface is compose: 
of MAGNETIC OXIDE OF IRON, forming a superior journal o1 
bearing surface. 6th.—It is made of superior stoc : 

Sizes made from 7% to 314 inches, advancing by sixteenths. Price 
lists, with references and other inform: ition, furnished on application 


AKRON IRON CO., Akron, O., Sole Manuf’rs, 
14 Dey Street, New York, 





PATENT 
HOT 
POLISHED 
SHAFTING. 


Or E. P. BULLARD, 


JOHN H. WRIGH 


MANUFACTURER OF 


Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & CO.’S PATTERNS, 


Having formerly been a contractor in building the 
same, will give first-class work to ail who 
favor me with their orders. 


EDDY’S TWIST DRILL GRINDEF 
Will Grin 


accurately 








BRIDCEPORT, | 


General Eastern Agent. 
Conn. THE 


HORTON & SOM C0, |: 


WINDSOR LOCKS, CONN., U.S. A. 


Only Manufacturers of the Universally used 


HORTON 


Lathe and Car Wheel 


CHUCKS. 


Car Wheel Chucks 





Twist or 


© Flat Drills 









ARRISON BOILER. “THE. SAFEST’ | 


Adapted for all Steam Purposes. 





HARRISON BOILER, sone Baie been proved during ten to fifteen years cone 
. ‘ stant use - cg a onan hone ay 1ey Bros., South Manchester, 
«THE SAFEST—- Conn.; Wallace & Sons, Anson Conn.; Wampanoag. Mills, 


Weetamoc Mills, Sagamore Mi Is, ¥ all River, Mass.; 
Brown & Sharpe Mfg. Co., Providence, I 
A.'T. Stewart * Co., Tiffany & Co,, New York; Stevens’ Institute, 
Hoboken, N. Matthiessen & Wiecher's Sugar Retinery, Jersey 
City, N. J.; Wri Sellers & Co., S. S. White, mg Allen, Jno. 
Gardiner & Co., Phosphor-Bronze Smelting Co., Henry Bower, 
Evening Bulletin, Saturday Night, Philadelpma, Pa., and nume 
rous others 

Franklin Institute Medal awarded for SUPERIORITY OF 
EVAPORATIVE EFFICIENCY, ECONOMICAL CAPACITY 
FOR GENERATING STEAM AND DYNAMIC VALUE OF 
STEAM. Kasily transported on mule back. Send for Descrip- 
tive Catalogue. 


HARRISON BOILER WORKS 
15th and WOOD STS., PHILADELPHIA, Pa. 


C. W. LeCOUNT, South Norwalk, Conn. 
LE COUNT’S HEAVY STEEL poc, 


With Steel Screws. Lathe Made and H ardened. 
_No. 1. 


IS* Woop sz Sears’ Build- 


PHILAD. 


ing, Boston, Mass.; 





LAMBERTVILLE IRON WORKS, 
WELCH, 
Manufacturer of 


A. JR. 


This Dog is very heavy, and 
18 Warranted not to break 
with any work. 


2-8in... 
1-2 ** 


or 
r mike. 


set of 12, « 









AUTOMATIC STEAM ENGINES, 
Also, Plain Slide Valve Engines. 
Send for Circular. LAMBERTVILLE, NEW JERSEY. 


THE HAWKINS 


HIGH SPEED 


Electric Light Engine, 


Gives the Most Regular Speed. 


whether a full set, or a 


19.6 : . 
p ‘ull set, 19 Dogs, 26.35 
No 20..51-2in.... 4.25 











state as above 


coat Ae - 1.40 
Small set of 8 Dogs 
* trom: 3-8 to 2 inches, 

30 
21: 2in a 60 
ery 
. 2.00 
2.30 
Set of 12 from 3.8 to 4 
00, 





Adopted by three Companies of high standing. Ten inches, $1 
Light to fifty Light Engines now on hand 


ready for delivery, warranted. 


GARDNER C. HAWKINS, Engineer, 
36 Oliver Street, Boston. 


NEW EDITION, i88si. 
Engineers and Machinists’ Drawing Book. 


a complete course of instruction for the practical 
engineer, comprising Linear Drawing, Projection, 
Eccentric Curves, the various furms of Gearing, 
Reciprocating Machinery, Sketching and Drawing 
from Machines, Projection of Shadows; Tinting | pressors, 
and Coloring and Perspectives. Price, $10.50 half Vacuum P umps and Condense Ts, General 


moroc 
J. BEACHAM, 12 Dey St.,New York, — Machinery, Steam Engines. Capacity to 
ore cylinders 110 in. diameter, and turn 


Fly Wheels of 24 feet. 


The Norwalk Iron Works Co. 
SOUTH NORWALK CONN. 











\TEAM 


PI MPs, AIR COM. 
Friction Hoisting Engines, 





WE CHALLENGE THE WORLD FOR ITS EQUAL, 
RVUFSFNER & DUWW, 
Schuylkill Falls, Philadelphia. 





PECIAL MACHINERY, TOOL 
EXPERIMENTAL WORK &c. 


S. MeBEivTry. 


927 FILBERT ST., PHILADELPHIA, 
Fine Work Solicited. 


ae we? ad 


Little Giant Injector, 


For Stationary, Marine and other Boilers. 
SIMPLE, DURABLE & EFFECTIVE. 
Ejectors for Lifting and Forcing Fluids. 


Also, Valves of all descriptions. 
SEND FOR CIRCULAR. 


RUE MPG. CO., 904 Filbert St, Philadelphia, Pa. 


GEORGE WESTINGHOUSE Jr., Pres't. RALPH BAGALEY, Sec. & Treas. H. H. WESTINGHOUSE, Sup't. 


WESTINGHOUSE MACHINE COMPANY, 


Liberty Avenue, 24th & 25th Streets, Pittsburgh, Pa., U. 8, A, 


g TORENT may Nay : “gl CaUSRER & 22 y, 


May 
THE STRONG PURIFIER AND HEATER, 


A reliable device for cleansing and heating feed water for boilers 


DAMASCUS BRONZE, 


A recently discovered composition, especially adapted to locomotive and car journals. 


FULL INFORMATION FURNISHED ON APPLICATION. 


WORTHINGTON STEAM PUMP. 


FOR ALL PURPOSES AND OF ALL SIZES. 


SPECIAL PATTERNS 


For Railway Water Stations, Oil Pipe Lines, Hydraulic Elevators, &c. 


HENRY R. WORTHINGTON. 


g 239 Broadway, New York. Boston Office, 70 Kilby Street, 





Patentees and Sole Manufacturers of the Excel- 
sior Steel Tube Cleaners. $1.00 perinch. Most lib- 
eral discounts to dealers. Send for Circular. 





te Stu 








Will pulverize more 


ore, limestone, in a given time 








ne 


id, 








Price $80 From 30 to 42zin. % 7 
} 

% — The only chucks a 
: Send for that use the patent jaw 
: AS 3 with both face and bite 
= ea oo YS wesonn De of Jaws ground perfectly 

ee Circular. a hon 
a Send four illus- 

JAMES D FOOT, Sole Az’t, 191 Chambers St., N.¥ | trated Catalogue. 






£ St, Louis"Office, 707 Market Street. ff 
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THE MEDART PATENT “WROUGHT RIM PULLEY. 


40 Per Cent. Lighter and 100 Per Cent. Stronger than any cast pulley 
strains, perfectly balanced for high speeds, better surface for belts, and 


THE BEST PULLEY IN THE MARKET. 


We make these pulleys from 12 inches to 6 feet diameter, 34 inch face 
crowning or straight, split or whole, single or double arms. 


SEND FOR PRICE LIST. 

3 Mill Gearing, Iron and Brass Castings and Finished Fly Wheels. 

@ The Hartford Engineering Company, 
Hartford, Conn. 


Sole licensed manufacturers f -r the New England, Middle 
Coast States. 


Hill, Clarke & Co., Apt’s, 36 Oliver St., Boston, Mass, 


E. F-COULD & EBERHARDT, THE DUPLEX INJECTOR, 


THE BEST BO 
Q7 10 113 N. J. R. R. AVE., NEWARK, N. J. : awe 


No shrinkage 


and Atlantic 













FEEDER KNOW 
Not liable to at out 
of order. Will lift 
water 25 feet. Always 
delivers water hot to 
the boiler. Will start 
when it is hot Will 
feed water through a 
heater. Manu fac- 
tured and for sale by 
JAMES JENKS, 
Detroit. Mich. 





Dowel Machines, 
Band Saws, Rotary and Sta. 
tionary Bed Planers, and Buzz 
Planers, Jig Saws, Variety 
Moulding Machines, Wardwell’s 
Patent Saw Bench, Pattern 
Makers’ Lathe, Boring Ma- 
chines, Waymoth Lathes and 
Gauge Lathes. 

Also, a large stock of Second 
hand Machine ary, consisting of 
Machinists’ Tools, Woodwork. 
ing Machinery and Engines 

. pte 4 and Boilers, Send Stamp for 
new illustrated Catalogue, Just out. 


ROLLSTONE MACHINE CO.. 45 Water St.. Fitchburg, Mass, 
CRITCHLEY’S PATENT EXPANDING 


=m REAMER. 
=e. 





PATENT 
SHA PERS, 


Qu ICK Adjustable Stroke. 








Can be CHANGED while in MOTION, 


TISCHER’S JACK. 


FROM 5 TO 30 TONS. 
NO REPAIRS, PACKING OR ALCOHOL. 
RUNS DOWN UNDER THE LOAD. 











t WY 





Manufactured by CRITCHLEY & WHALLEY, 
| 3end for Circular. PORTSMOUTH, N. H. 


NEVER 





HANDIER, STRONGER, LONGER LIVED 
and CHEAPER than ANY 
Hydraulic Jack. 


GEO. A. OHL & CO. 


EAST NEWARK, N. J. 
THE 


BOSTON BLOWERS 


AND EXHAUSTERS, 


hapten GRADED INJECTOR 


Is the best lifter in the 
world. Cannot be stopped 
by sediment. 

We challenge any or all 
injectors or pumps to 
compete with us. 

Is manufactured upon an 
entirely new principle. We 
also manufacture a ma- 
chine for lifting only. Both 
machines can be graded to 
the quantity desired. Send 
for circular and full infor- 
mation to 


W.E. Macdonald, 


Proprietor and Manuf’r 
LAKE, Pa. 


ee High Speed Air Gompressors, 


With Positive Moving Valves. 









SANDY 








ALL PARTS 








Allen Engines, Stationary and Marine Boilers 


Hoisting Machinery. Also, Patent Evaporators an 
Condensers for An{mal Matters. 


JOHN McLAREN, 
RIVER STREET, HOBOKEN, 


Over Sixty Styles 


and sizes. N. Jeo 





Address f< 


BOSTON BLOWER CO., BOSTON,MASS. 


r particulars, 


xs. &. eee, 
Successor to A. F. PRENTICE & CO, 
Manufacturer of 
Light Machinists’ Tools, 
54 Hermon St., Worcester, Mass 
| send for Illustrated Catalogue. 





DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 


G. Ss. WOOLMAN, 


116 Fulton Street, New York. 
Fully priced and illustrated Catalogues 


THE HANCOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 


AND ALL CLASSES OF BOILERS. 
Over 26,000 In Use. 


Adopted by the Largest Mills and Manufactories. 




















Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


34 BEACH STDREEHT. BOSTON. 
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WILLIAM SELLERS & CO., 


MACHINE 





AND RAILWAY SHOP EQUIPMEN 





PHILADELPHIA. 
TS. 


Shafts, Couplings, Hang. 
ers, Pulleys, Mill Gear- 
ing, etc., Lathes, Plan- 
ers, Drills, Shapers, Bolt 
Cutters, Twedell’s Hy- 
draulic Riveters, ete. 
Railway Tuintables and 
Pivot Bridges Gifford 
Injectors, Sellers’ 
provements. 
New Patterns. 
Effective. 


Simple. 


New York Office, 


79 LIBERTY ST 











WOT) WS) 
Deana yh s = 


wna aay A xy! ae 


“The Steam Fumps 


Made by VALLEY MA- 
CHINE CO., Easthamp- 





ton, Mass., are the 
Best in the World for 
Boiler Feeding and 





Pt 
SRT on! 


other purposes. 





a MACHINERY, 
e Universal Wood Workers, Planing, Matching, 
Moulding, Band and_ Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 
BENTEL, MARCEDANT & CO., 
HAMILTON, OHTO, U. 3. A. 











JOSEPH B. MATTHEWS, 


41 Centre Market Space, Baltimore, Md. 
Manufacturer of the MAT THEWS 


Patent Automatic High-Speed Engine 


For Electric Lights and other purposes requiring 
steady, reliable power. The best and cheapest in 
the market. 25H. P. for £500. Also, manufacturer 
of the Matthews PATENT PLANING MACHINE. 





A. M. POWELL & C0., Successors to 


WIGHT & POWELL, Worcestér, Mass., U.S. A. 





©S~-wooppunxe 


Iron Working Ma ic vhinerv. 


9 - 
The Inventors’ Institute 
COOPER UNION, 
3d & 4th Ave., New York City. 

The Institute presents unequaled advantages for 
the public exhibition, at moderate cost, of new 
machines, manufactures, &. It affords also supe- 
rior facilities for negotiating the sal- of Patents 
and for procuring capital for the development of 
new inventions. 

The Patent Law Department of the Institute 
Is, in fulfillment of Mr. Cooper’s designs, intended 
to afford to inventors the opportunity of protecting 
themselves, through the advice of competent ex- 
perts, against losses consequent upon insufficient 
patents, or from procuring patents upon practically 
valueless ideas Patents which can be relied upon 
as strong and valid are secured at moderate rates 
in the United States and in all foreign countries. 

Circulars and Catalogues sent free onapplicaticn 





7th & 8th Sts., 





THE 


Slat basi Dil 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
already in use. Send for circular 


DWICHT SLATE, 


HARTFORD, CONN. 











THE LOWE PATENT 


Feed Water Heater & Purifier, 


FOR 


Heating and Purify- 
ing Water for 
Steam Boilers. 

Patented July 12, 1877. 

HAS STRAIGHT 

TUBES, 


SIMPLIOITY, 
RELIABILITY 


AND 


EFFIOIENOY, 
At Less Cost 


Than any other. 


Write for prices and 
further information to 
the manufacturers, 


Lowe & Watson. 
BRIDGEPORT, CONN. 








Whittier Machine Co. 


No. 91 LIBERTY ST., N. Y. 


STEEL BOILERS AND ELEVATORS. 


mn ez / 7 





mt l 
Double Screw Pewer Elevator, 


= PUMPS 
tt 


se 


es 





N 


STEAM « 


THE 


CHEAPEST © 


AND THE 


BEST 
HOTS. r OR 


ATER. Li) 


—_ 








he 0 0 
$6 35° 
UPWARDS, 
KATZENSTEIN’'S 
Self-Acting 


METAL PACKING 


* For Piston Rods, Valve 
Stems, &c. 
Adopted and in use by the 
principal Iron Works, En- 
gine Builders and Steam 
4A ship Companies within the 
YZ», last eight years in this and 

Y, foreign countries 
.L. KATZENSTEIN & CO., 
35 Desbrosses St., N. Y 
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A FIRE- PROOF NON- CONDUCTOR 





Rw 
Sy 1. $. Mineral Woe! Ct 


SS : CORTLANDT STREET, 
NEW YORK. | 


U. S. METALLIC PACKING CO, 


Manufacturers of 


SELF-ADJUSTING STEAM PACKING 
FOR MARINE AND STATIONARY ENGINES. 


OF HEAT AND SOUND. 


Made from Slag of blast furnaces. Encases 


about 90% of its volume of air. Heaviest RS 


grade about 25 Ibs. per cu. ft. 
Price, rer Cent Per Lb. 





TOOLS for Machinists, Carpenters, A 
cllers, Model Makers, Biackamiths, Coachmakers, ete. 








SiLiMiN TRCPABUER boT Meeker Se: Blitce a, z 
= 

Fox Lathes, ig i 

Turret Head Lathes, 2: EE 

AND a te 

SWIVEL HEAD ENGINE LATHES, #2 se 

GEORGE GAGE, Waterroro,N.Y. 2 5 





EMPIRE FORCES 


Improved, without 
Belts, Bellows, Crank 
Pins, Dead Centers or 
Back Motion. 





J. A: OSGOOD, Sup'’t, 
82 CANAL STREET, BOSTON. 


Send for circwar. ie 
WM. MUNZER, 
E M P I R E Manufacturer of 


Portable Forge f, /mproved Corliss Engine. 


| For description, see Vol. 4, No. 14, of this paper. 
COHOES, N.Y. 


‘1st Avenue, cor, 30th Street, New York. 
BEECHER & PECK, DEAN BROTHERS, 


Manufacturers of Steam Pump — 
’ INDIANAPOLIS, . 
Peck’s Pat. Drop Press, 
DRUP DIES, 


Manufacturers of 
DROP FORGINGS, &c. Boiler Feeders, 
Cor. Lloyd & River Sts., (Grapevine Point), | 


~@ Fire Pumpsand Pumping Ma 
NEW HAVEN, CONN. | 

















; chinery for all purposes. 
SEND FOR ILLUSTRATE D CATALOGUE. 


TaD PUGH AND SHEAR, 


BUILT BY 


HILLES & JONES, 


WILMINGTON, DEL. 


The annexed cut is taken from our No. 4 size with Engine 
attached for driving. Pulleys are in all eases supplied unless 
engine is especially contracted for. The Shear runs at all times 
when the belt is on the tight pulley, but the punch end can be 
stopped and started by a clutch, and for very particular work 
the hand wheel is used to set the punch to mark before throw 
ing in the clutch. The stripper is adjustable to different kinds 
Either punch or shear supplied separately. FIVE 





of iron. 
sizes. 








A FULL LINE OF 


Machine Shop Supplies, 


Engines and Boilers, Belting, Packing, Steam 
Pumps, Emery W hee ls, Cotton Waste, &c. 


AMERICAN MACHINIST. 





WM. T. BATE & SON 


CONSHOHOCKEN, PENNA. 
Manufacturers of 


BATE 
PATENT 
o TEAM 


A eneraar, 


The most Economical, Reliable and Durable. 





A large number of these boilers in use in the best 
establishments and institutions, showing Splendid 
Results in the way of economy, efficiency, dura- 
bility and convenience of cleaning. We refer to 
parties using Write for particulars. 





HOUGHTON'S BOILER & TUSE COMPOUND, 


PURELY VEGETABLE. 


LOOSENS SCALE & PREVENTS ITS FORMATION. 


SAVES FUEL, LABOR AND REPAIRS, 


ra OU Gia TOW dd CoO. 
15 Hudson and 180 Reade Sts., N. ¥ 





Established in 1840. 


Payne's Automatic Engines. 


Pat. Spark-Arresting Engines, mount- 
ed and unmounted, Vertica Engine and 
Wrought Boilers. Kureka Safety 
Powers with sectional boilers. Can’t 
be Exploded. All with Automatic 


Cut-offs. iy’ 31 75 to 82000. Send 
for circular ‘*C 
DW. PAaNB a SONS, 





Box 1230. 


THE pital FLEXIBLE SHAFT 


OPERATING 


PORTABLE TOOLS 


FOR 
Drilling, Tapping, Ream- 
ing, Polishing, &c. 


CORNING, N. Y. 





Manufactured by 
STOW FLEXIBLE SHAFT CO, 
Limited. 


h 1505 Penna, Ave., Philadelphia- 








WHITCOMB MANFG.CO. 
WORCESTER, MASS, 
Manufacturers of 


Hand & Power Shears 
And Punches all sizes. 
Taft's Patent. 

These Shears supersede all 
others for ease in working, 

© durability and simplicity. 


MECHANICAL DRAWINGS. 


Copies or Tracings of any class of machinery made 
and used in Europe. 20060 designs. We ooD & 
RICHMOND,” Mechanical Engineers and 
Draughtsmen, 176 Broadway, N. Y. 
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COMBINATION 


Portable a Y — Seam Pump, 









With Im- Patented 
proved Base 9th August, 1881 
and Com- 


plote Auto- 
matte At- 
tachments 
and Trim- 
mings. 


for all 
Descriptions of 
Service, including 


MINING, 


: Designed 


RAILROAD, 
DOMESTIC, 
Etc, 


The Nason Mfg. Co. 


Tos. 71 Beekman and Fulton Sts., New York 





ALMOND DRILL CHUCK. 


Made of Steel through- 
out, and equal to doing 
any work required of 
it. Runs perfectly 
true. Sold at all Mach- 
inists’ Supply Stores. 


T.R, ALMOND, 
84 Pearl St., Brooklyn, N.Y. 


W. C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 
8 ROOT’Ss 
Wrought Iron Sectional Safety Steam Boiler 


ABSOLUTELY SAFE FROM 
EXPLOSIONS. 


Unequaled in Economy 
or Fuel and Rapid 
Generation o 
Dry Steam, 











an parts interchange- 
abl “asily erected in 
places inaccessible to 
other boilers. Altered or 
enlarged by any ordinary 
machinist. Shippe din 
_ packages weighing under 
150 Ibs. each. Low in 
price and first-class in 
material and workman- 
ship. 





Over 260,000 H. P. in Use for all purposes. 


Catalogues and Conclusive References mailed to 
any address. Drawings and full instructions for erection 
furnished with each boiler, making errors impossible. 


ABENDROTH & ROOT MFG. CO, 


28 Cliff Street, New York. 








Machinists, Engineers, Model Makers 


and all classes of Mechanics can find 
TOOLS to suit them at 
ae ani 


184to188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 


HOISTING ENGINES AND ELEVATORS 


Safe, 


J. H. KERRICK & CO. 


INDIANAPOLIS, IND. 


Trausiitting, Dynamometer 


(RUDDICK’S PATENT). 








Durable and Reasonable in Price. 


Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the “G aan 
Friction © luteh bul ley 
known as the * Captain.’ "ts 
the Best in the W pola ta or 
connecting the gearing of 
callender rolls, hoisting coal, 
+ logs or freyght. Our Clutch 
- can connect any amount of 
power, at any speed, without 
slacking the motive power in 
the least, and gives no shock, 
is easy to ship and unship, in 
fact, this is the only Clutch 
that can do heavy work satis- 
factorily. 


D. FRISBIE & CO. 
123 North Fourth St., Philada., Pa. 





Correctly Indicates and Registers Horse Power. 





seed waren FIRE- = PLATES & BOILER SETTING. 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid incombustion of gases 


Ask your Boiler Maker for it. 


Manufactured by 


Cohoes Iron Foundry aud Machine Co. 


COHOES, N. Y. 





MACHINE 
MOULDED MILi 


In great variety of sizes. 


GEARING 


Castings or finished work furnished the Trade at 


SHAFTING, 
y PULLEYS, ETC. 


favorable rates. 


POOLE & HUNT, Baltimore, 


Md. 
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45 Franklin St., 


Duplex Safety Steam Boiler. 


The Great Steam Generator of the Age. 


Remarkable for SAFETY, ECONOMY, DURA- 
BILITY, CIRCULATION, COMBUS- 


TION and PORTABILITY. 


INustrated Circular and first-class testimonials furnished 


on application, 


DUPLEX SAFETY BOILER CO. 


34 Cortlandt St., New York. 
Chicago, Ill. 





“The Only Fertect 
BUFFALO 
PORTABLE 
FORGES. 


The Lightest, 
Strongest,most 
durable,easiest 
working, and 
in every way 


The Best Portable 
Forge Made. 
BUFFALO 
FORGE CO, 
Buffalo, N. ¥. 


TRANSMITTING DYNAMOMETER CO. 
Office, 71 Astor House, New York. 


= 





Damper Kegulators aad 
Cocks, Murrill & Keizer, B 


ol _ oo 





dO YUANVK 


CAVE. NOESY 


Toughkenamon, 
Chester Co. 


Pa, 


SSV19-LSUld 





Saye] uu: 








THE HARTFORD AUTOMATIC. CUT- OFF ENGINE. 


Built for Heavy and Con- 
tinuous Work, and adap- 
ted to any require d speed 
with close regulation and 
best attainable EKeonom 

f Fuel. Circular an ¢ 

Practical Treatise on 
steam Engineering sent 
yn application, 


The Hartford Engineering 
Company, 
HARTFORD, CONN 
New York Office 


Rooms 72 and 73 Astor 
House. 











AMERICAN 


MACHINIST. 
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MORSE TWIST DRILL & MACHINE COMPANY, 


MASS. 
Manufacturers of 


MORSE PATENT STRAIGHT-LIP INCREASE TWIST DRILL, 


NEW BEDFORD, 


Sole 





SOLID AND SHELL REAMERS, BEACH?S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 

Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 

All Tools Kxact to Whitworth Standard Gauges. 

GEO. R. STETSON, Sup’t. EDWARD S. TABER Pres’t and Treas- 


UNIVERSAL Patent FURNACE 


Saves Fuel and Increases Boiler Capacity, Utilizes Waste Gases, and Perfects Combustion. 
thirty per cent. economy guaranteed. 


CORRUGATED CRATE BARS, 


Suitable for Furnace Coal, Screenings and all kinds of waste Fuel. 


JAMES MAHONY. 


PORTABLE CRANE Pun MACHINE. 


For turning o 
crank pins in posi- | 
tion and while 
wheels are under 
engine. 





Ten to 


Send for circular. Address 


109 LIBERTY STREET, N. Y. 


FW. MOSS, 


80 JOHN ST., N. Y. 


STEEL=00 FILES, 


EAMMERS. 


| Warranted Cast Steel, for Dies, Punches, Drills, 
Turning Tools, Taps, Reamers, &c. 


imp’ D MILD-CENTRED CAST STEEL 


ARMSTRONG'S 
IMPROVED ADITMTABLE STOR AND DSS 
FOR rt AND BOLTS. 
ge 


A re Px “uit. 3} 


PR. 6 75.007: 3.18 














L. B. FLANDERS MACHINE WORKS, 
PEDRICK & AYER, Prop’rs. 
1025 Hamiiton St., Philadelphia, Pa. 
New Descriptive Circular on application. 


R. HOE & CO. 
Printing Press, 


Machine and Saw 
MANUFACTURERS, | 


Grand, Sheriff, Broome & Columbia Sts. | | 
29 & 31 Gold Street. | itt ins 


Principal Office, 504 Grand St. cor. Sherif, 


NEW WVTorR=z. | 

















Tapped to the U. S. and Whitworth Standard 
Adjustable ‘to all variations in the size of 
Can be resharpened without drawing the 

emper by simply grinding them. Possessing prac- 
tie al advantages appreciated by all mechanics. Cir- 
culars sent free on application. 


Manufactured by F. ARMSTRONG, Bridgeport, Conn. 


CLUTCH PULLEYS 


FRICTION AND CUT-OFF COUPLINGS, 


JAS. HUNTER & SON, North Adams, Mass. 

etetie [ltSaver 2» 

Res ean CNNORK, od 
K Wen ecOay Wo 


NFWwyor 
SHEPARD’S CELEBRATED 
$60 SCREW CUTTING FOOT LATHE, 


Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outhts for amateurs or 
artisans. 


H. L. 
331, 




















New Haven Manf’g Co. 
NEW HAVEN, CONN. 


Lathes, Planers, Drills, &c. 


ELECTRIC LIGHT. 


THE FULLER ELECTRICAL COMPANY, 


having perfected their system of Electric Lighting, 
are prepared to furnish the Improved Gramme 
Dynamo Electric Machines and Eilectric 
Lamps, cither for single lights or for from 2 to 20 
lights in one circuit. 


This apparatus is unexcelled for durability, 
steadiness of light and economy of power, 
and requires less attention than any other. 

For price list and further particulars, an to 


THE FULLER ELECTRICAL COMPANY, 


44 East Fourteenth Street, NEW YORK. 


*Ssa-EBS G'S ea eC” oS EE EOP ECE Be Bw Geo 
MANUFACTURERS OF 


KORTINC’S UNIVERSAL 
DOUBLE TUBE INJECTORS, 


OPERATED BY ONE HANDLE. 
The Most Reliable Boiler Feeder Known. 


Will lift water 25 ft. and feed under any variation of steam 
pressure. The only injector that will take water at 150° Fah. 


OFFICES AND WAREROOMS. 


SHEPARD & CO. 
8338, ~ and 337 West Front Street, 
INCINNATI, OHIO. 














12th and Thompson Sts., Philadelphia. 
A. ALLER, 109 Liberty St., New York. 
A. F. UPTON, 7 Oliver St., Boston, 





So ne oan) 


IME WHISTLE. 





















SINGLE BELL 


ole 
(om 





CROSBY STEAM ag ag 4 = ALE co. | 
I T, Pres’t. GEO. H. EAG reas. 
ogo. mit TE ISBY, Sup’t. WALTER P. CL ARK, Sec’y, 
Sole Proprietors and Manufacturers of C ROSBY ry 

Adjustable ** Pop” Safety Valve. 
Improved Steam Pressure Gage. 
Self-Closing Water Gage. 
Improved Steam Engine Indicator. 
Sole Manufacturers and General Agents for The ** VIC. 
TORY ”? Steam Cylinder Lubric ator, * “Single, Beli Chime 
Whistle,” ‘‘ Bay State Steam Muffler.” and all instruments 
for use on Steam Engines, Boilers, &c., send ee 


97 OLIVER ST., BOSTON. 


L. COES’ 


IMPKOVED 


Wrenelies, 


Manufactured by 


L. COES & CO. 


baie Mass. 











ENLARGED 


Engines and Boilers, 


| LNE 
Friction Pulleys, 
VI 








BAR JAW AND SHANE, 


FERRULE MADE WITH 
DOUBLE BEARINGS. 


Iron Tube Fitted to Shank, 


held palaly in position 
by handle and nut. 


No Back Thrust. 


The HEAVIEST 
And STRONGEST 
Wrench in the Market. 


WAREHOUSE: 


7 Chambers & 81 Reade Sts, 


NEW YORK. 


DURRIE & McCARTY, 


Sole Agents. 














FOR STEAM ENCINES, 


The Most Perfect Governor Known. 


RUNS IN OIL. 
«= Guaranteed to ac 








LSSTRAS? BUFALS. 


PORTABLE AND STATIONARY 


BURLAD CF 











5to25H.P. Parts duplicate and interchangeable, 
specially adapted to run Electric Light Machinery. 
Send for circular. 


SKINNER & WOOD, Erie, Pa. 


BOYD ELIOT, | EUGENE N. ELIOT, 
"Mechanical Engineer, | COUNSELLOR AT LAW 


Expert in U. 8. Courts. 
Solicitor of Patents. IN THE 


Offices, 40 & 41 Astor House, | State and U.’S. Courts, 


NEW YORK. | Offices, 40 & 41 Astor House. 
American & Foreign Patents NEW VORK 


Ludlow Valve Mig, Co, 


OFFICE AND WORKS: 
938 to 954 RIVER ST., 


AND 


67 to 83 VAIL AVE. 
(oie a. oe 











VALVES—Double and Single 
Gate, 1-2 in. to 4% in. outside and 
inside Screws, Indicator, etce., for 
Gas, Water and Steam. 


Also, 


FIRE HYDRANTS. 


SEND FOR CIRCULAR. 


Y W. MASON & CO. 
, Clutches and Elevators, 
DENCE, R. I. 








AND & POWER SHAP- 
ING MACHINES, Full 
length of stroke 6in. May be 
) adjusted to any less distance 
desired. Automatic cross 
feed, with 6 in. traverse. Ver- 
tical adjustment of table, 
»5 inches 

A full particulars apply 









iii. Bor NTON & PLUMMER, 
Worcester, Mass. 





CHICOPEE FALLS, MASS. 
P. O. Box 1200. 


220 DIVIDERS, 
Spring Calipers, 


SURFACE GAUGES, 


Countersinks, Etc. 








32 Park Place, 


For Foundries and Machinists. 


PHOSPHOR TIN. 


The best article to make all grades of Phosphor 
‘Bronze, now so well known to the trade. Send 


KAUFMANN, 
New York. 
and Canada. 


for pamphlets. 


Sole Agent for the U. 8. 





-.\ curately regulate 
f all classes of en 
iS e/ gines. 
Illustrated and descriptive 
Catalogue sent on application. 
Correspondence solicited 


we, W.H.CRAIG& CO 


Sole Manufr’s, 








Lawrence. Mass 






P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 
WORCESTER, MASS. 



































Manufacturers of 


Fine Cutting & Threading Vaio 


For Pipe Mill and Steam Fitters’ Use, 


TAPPING MACHINES, 


For Steam Fitting, also 

















™. ©, BULLOCK, 84 Market St., Chicage. 















Steam aud Gas Fitters’ Hand Tools, 
YONKERS, N. Y. 
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WOODBURY, BOOTH & PRYOR, 


Manafacturers of 


Automatic Cut-Of 
Fixed Cut-Off 
and Slide Valve 


STEAM 
ENGINES, 


Tubular Boilers, 
DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


41 to 47 Keap Street, Brooklyn, N. Y. 


MANUFACTURERS OF 


THE M. T. DAVIDSON 
Improved Steam Pump. 


Warranted the Best Pump Made 
for all Situations. 


KELLY & LUDWIG, Agents, 49 and 51 North 
7th St., Phila., 97 Liberty St. New York. 


NEW OTIO SILENT GAS ENGINE. 


Working without Boiler, Steam, 
Coal, Ashes or Attendance. 
Started Instantly by a Match, it 
gives full power immediately. 
When Stopped, all Expense Ceases. 
No explosions ; No Fices nor Cind- 
ers; No Gauges; No Pumps; No 
Engineer or other attendant while 3045 Chestnut St., 

running. PHILADELPHIA. 


Boston Agency, HILL, CL ARKE & co., 36 & 38 Oliver Street. 
New York City Agency, A. C. MANNING, 
















Hoisting in Warehouses, Printing, 
Ventilating, Running small Shops, 
etc. 2,4and 7H. P. and upwards, 


Built by 
| SCHLEICHER, SCHUMM & CO, 





38 Dey Street. 












[eG MANVILLE i suarins, The Hendey Machine Co. 
HENDEY MACHINE CO. TORRINGTON, CONN., U.S. A. 


WoLcoTTVILLE CONN- 
SEND FOR “caTaLocl 


Manville Patent Iron Planers and Shapers. 


15 i-:. Shapers ft.x 16 in.,5 ft.x 
20 in., 6 ft. x 24 in. ners, Amateurs’ 
th ps en centers, Hollow 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata: 
logue gives many names of users of our tools. 


IRON PLANERS, 
DRILLING MACHINES, 
ENGINE LATHES, 
IRON SHAPERS, 
ENGINES & BOILERS 


A GENERAL LINE OF 


24 2. _ Shapers, 3 








Pattern and Brand Letters. 


VANDERBURGH, WELLS & CO. 
Cor. Fulton & Dutch Sts., New York. 


Second-Hand & New 
MACHINERY. 


FEBRUARY 8, (882. 





MACHINERY. 


TOOLS &SUPPLIES 





One Car Axle Lathe. Hewes & Phillips. New. 

Une Engine Lathe, 36 in. x 154g ft. Al order. In Store and to Arrive. 

One “* 30 1n. X 1544 ft. New Haven. 

One ‘* 2 28in.x1l6tt. Fifleld. New. 

c: : fees (O. L. PACKARD 
One ‘ 27in, x 17ft. B’lyn 8S. E. Works. s . * 
One ‘“ ae 24in,x1i2ft. Fitield. New. 

One “ Si 24in. x 10 ft. ae ae ss Bae 2 

Oue * “94 in. x10 tt. New Haven. Milwaukee, Wisconsin. 

Cne * as 20in.x 14ft. Fifield. New. 

One * “ 20in.x10ft. Pond. Al. Rm. WW Re xeEF ORD, 
-_ ri ba oo : tg Ames. New, Successor to L. B. EATON & REXFORD, 

One “ “ Qinx8tt. “ New. |MECHANICAL ENGINEER & EXPERT, 
ge 18 in. x 9 ft, White’b. Good order. | 11 NORTH 6th ST., PHILADELPHIA. 

er ws Lathes 18in.x8ft. Jones & Lamson | Importer and Manufacturer of and Dealer in all Des- 


criptions of 


TO O}T: Ss. 
Will fara Information, Quotations, etc. 
and MACt The only Exclusive and Practical 


One Enyine Lathe, 16 in. x 6-7-8 ft. 
Tool Works. New. 
Six Eugine Lathes, léin. x 6 ft.-7ft.x Sft. Ames, New. 


sridgeport Mch. 
,of TOOLS 





Unsurpassed in every respect for | 


IRON AND WOOD WORKING Wood - - Working Machinery. 


" 


PORTER - - ALLEN ‘HIGH ‘SPEED ENGINE: 


MERRICK, President and Treas. 
Secretary. 


i T. PORTER, Vice-President. 
. B. RIC HARDs, Superintendent. 


THE SOUTHWARK 
FOUNDRY & MACHINE 


F BOSTWICR, 





CO., Philada., having 
largely increased its 
facilities is mow pre- 
pared to fill all orders 
for the Porter-Aller 


Engine on contract 


time. 
Orders solicited for 
Iron and Brass Cast- 
ings in the rough. 
Address the Com 
z veal 430 W: a gton 
cc eS ay ~ Phile 





THE CHARLES MURRAY, 
Engraver on Wood, 


MACKENZIE ieee Rete dak. 


CUPOLA —TROmas 0». STETSON, 
MADE BY PATENT SOLICITOR & EXPERT, 


Smith & Sayre Mio Co. No. 23 Murray St., New York. 
245 BROADWAY, THE ALLIGATOR WRENCH, 


Patented Aug. SI, 1875. 
aw TORE, Grips Round Iron or 











Teeth cut diagonally. Pipe. 
Differs from all others in 
having a continuous tuy-| 
ere. Blast enters fuel at 
all points, causing com- 
plete ditfusion of air, and 
uniform temperature 
throughout the furnace. 
Melts 10 to 15 tons an hour 
with blast 
quired to melt 2 or 


pressure re- 





3 tons 





AMERICAN SANZ CO. 
TRENTON, N. J. 


in an ordinary cupola, 
Gains largely in time, fuel and quality of casting. | 





JARVIS PATENT FURNACE sreamsoicens. 


Feonomy of Fuel, with increased capacity of steam power. 
The same principle as the Stemens* Process or MAKING 
STEEL. utilizes the waste gases with hot air on top of the fire. 
Will burn all kinds of Waste Fuel pee tobe a blast, inelud- 
ing screenings, wet peat, wet hops, sawdust, logwood chips, 
slack coal, &c. A. F.U PTON, Ge moral Agent, 
P.O, Box 3401 


Send for circular 7 Oliver St. 
BERTON & NICKEL, New York Agents, 
No. 92 Liberty Street. 


FRANK H. POND, Western Agent, 
709 Market Street, St. Louis. 


Devand-Hand and Mew Machinery, 


1882. 


The tollowing New and Improved Machinists 
Tools are part of what we have for early de- 
livery: 

March. 
Lay 


, Boston, Mass. 














X UPRIGHT DRILL PRESS $75% 
Wy KEY SEATING MACHINE $55°% 


SEND FOR CATALOGUE 


TO 

‘Ww: P. DAV! oe 
NORTH BLOOMFIELD, 
> ONT.CO.N.Y. Pap | 


JA. A. FAY & CO.,, ‘Siio't's 


Ohio, U. 8. A. 
BUILDERS OF IMPROVED 







February 9, 





2 30 in. x 30 in. x Sft. Planers, 

2 26iu.x 26in. x oft. 

2 301in. swing, 15 ft. bed. Engine Lathes. February. 

1 22 in. swing, 134 ft. Bed Engine Lathes. ‘‘ 

8 18in. es 10st. “ *e 

8 18 in. ae 8 ft. Lad “ “ce 

230in. ‘* Upright Back Geared Drills, ‘ 
The senna in store: 





New. 
“s 














22 i i 2 cng > New. 
Embracing nearly 400 Machines for a reel Bwines =) c, » Be dE ng Ane. L athe. @d-hand. 
$i0in. 10 ft. te “ New. 
Planing & Matching, eis « sao« , 
8 18 in. si S ft. ” ~ se 
Surfacing, Moulding, Tenoning, Mor 2 1hin ‘“ 5 ft “ “ “ 
tising, Boring, and Shaping, &c 1 7 in. “ 6 ft. rv) “ gd-hand, 
Variety and Universal Livin. - 7s i ws oe 
Litin. * 5 ft - « 
» a te 4 e. ia) e oe 
woop WORKERS. i atin, 46 10 ft. Bed Turret Head Lathe. 
Band, Scroll and Circular Saws, ‘iin, °° 9 ft. Hand Lathe. New. 
Resawin Machines, Spoke and 312in. * 6 ft. Bed Hand Lathe. New. 
Wheel Machine ry Shafting, Pulleys 1 10in. “ 4lé tt. “ +6 be 
ae. AN of the highest standard of 1 38in swing Pulley Lathe, new. 
1 Round Arbor Fox Lathe. Fine order 
W. H. DOANE, Pres’t. D. L. LYON, Sec’~ 1 48in. Gear Cutter. New. 
2% 48in. Swing Radial Drills. New 
adel ” 1 22in. Upright Drill. B.G,. & ~elt Feed. New. 
THE SWEETLAND CH UCK’ 2 20in, Upnght Drills. Back G: r. New. 
mT DUp 1 2iin. Upright Drill. Nearly New. 
1G, 1 24 in. Harris Upright Drill. Second-hand 
2 Wall Drills, heavy. Second-hand, 60 and 72 in 
1 3 Spindle Drill. New. 
1 6in. Shaper. New. ifand or Power 


2 Milling Machines, Lincoln pattern. Second-hand 
2 Manhattar Arms Co, Millers, Second-hand 
1 Sellers Milling Machine, 2d-hand. 








Oue * 15in.xS8ft. Pratt & Whitney. E 1 Face Milling Machine, Second-hand, 
One ‘* cha 15in,x6ft. Flather’s. New. | TOOL STORE in I hiladelphia, 1 Pond’s Double Milling Machine. @d-haud. 
Three* % l4in.x6ft. Star Tool Co. New 1 No.2 Screw Machine. New. 
One * 66 l4in.x6ft. Hand. New. 1 Screw Head Slotter. Second-hand. 
One * “ 13in.x6ft. Ames. New EL l | j I i ( i I j A RR K rs ; RZ ( iC) 8 Second-hand Profiling Machines, 
One * “6 13 ft. x 416 ft.  ] : = 1 Vertical Centering Machine. Nearly new. 
One * + lZin.x6tt. Lincoln. 34% in. Horizontal Centering Machines, New. 
Two a6 * llin. x 5 ft. ind 36 Ol IVER STREET BOSTON M ASS 8 Emery Grinders, 2d-hand, 
One Hund Lathe, 12.inx5ft.. Hendey. New > : —_ * . ? . ” a" 1 Sellers’ Tool Grinder. 4s 
Two 8 Tin. x éeft NewSpeucer, 1 Pipe Cutting Machine. Second Hand. 2 in, 
One Planer 18in. x 3% ft. Good order. N Ee W M A Cc H : | E oy Hi oO P T oO oO & Ss. 1 Bolt Cutter, 144in, New. With Taps and Dies 
One 20 in. x 16x 4 ft. List of Si f ick Deli 1 Bolt Pointing Machine. Second-hand, 
One * 20 in, x20 x4ft. Thayer & Houghtor St 0 zes tor ule elivery 1 Double Nut Tapp r. Sew, 
One 46 24in.x7ft. New be ely Goon iedar. e _ k Q y 8 Pulley Forcing Machines. Second-hand. 
One | L Pott: 12 ft. Harrington. New. Screw Cutting Engine Lathes Iron Planers. Horizontal Boring Bar, 18% in.diam, © aa 
ne 6in, Stroke Shaper. Boynton. New. rey é ‘ a - = ' ‘ 
vne 15 incb Stroke + tly Gould & Eberhardt. New 20 in. swing, 8 ft. bed. Powell. 22 in. x 20 in. x 4 ft. Wheeler. ‘ Pe ) -. ea 4spindle “ 
on > Upright Di Drill. Ames. New.” 2) “6 6“ 10“ «6 73 24 in. x 24 in. x 6 ft Hendevy. : ne Thao A ste ne. ace new 
e 1. Ames ] P a xe F ° ‘ ° or 7° © ’ 
One3sin. “ ew Haven. New. 2 * 4 6 ‘Ames. 24 in. x 24 in. x 6 ft. Whitcomb, of Single-Acting Pre sees, for power, 
Snanensi j > ‘6 ‘ . es : : — : oot Presses, nearly new. 
aoe Seereelen Oe Kid Good orner. _— * ” 10 : Blaisdell. 26 in. x 24 in. x 6 ft. Gleason 1 Medium Power P unching P ress. Second hand 
80 Lincoln Millers and Viece. Guod order. 20* “ 14% * Bowell. 26 in. x 24 in. x 7 ft. " : rg i, Ta "reeses. s, ‘s 
Une No. 3 Garvin Hand Miller, New, 6 ‘ 96 ¢ Me OA: - Oa 2 i . oott , with ich. 
One 15 1b, Air Hammer, Hotchkiss, Good order, 24 § Be 12 " a ifield. 24 in. x 24 in. xX 8 ft. Ames. : a Sy eonpry st Second-hand, 
One 10 in, x 30 in. Dudgeon Steam Hammer. 24 “6 ‘ 16 “ <“ Blaisdell. 96 in. x 26 in. x 8 ft. Pond. ; oe rnedheeer thine va ar 
One 250 1b, Steam Hammer. Ferris & Miles 26 “« ‘6 16 “ «° Niles 27 j - 27 Sf White | | Aikhe Maditae Gachinn Hew 64 
One 200 1b, Bradley Hammer. Al. 6 6 Niles. in. x 27 in. x t. utcomb., Side Moulding Machine, New. 8 in. 
7 6 D: ‘ ¢ . 9 > ‘ Lotof Forges, 1 Jig Saw, 1 Double Saw Bench, 
30 si 23 ’ Ames 28 in. x 28 in. x 6 ft, Gleason. 1 Band Saw, 1 Slat Tenoner, 1 Railway Saw 
E. P Bullard, 14 Dey Street, New York.|32 “ “ 26% “ Gleason. 28 in. x 28 in. x 8 ft. es Gal aed ted, Toles, Hanaees, Cone 
= — 36“ “ 16 % “Fitchburg. 30 in. x 30 in. x 8 ft. Whitcomb. lings, &c., always in etore. - : 
eneral E 6 P : : ° 
metern Agent Ser 86“ « QO s “ 30 in. x 30 in. x 8 ft. Fitchburg. The George Place Machinery Agercy 
AKBON IBON CO’S Patent Hot Polished sHarTine |40 “ “ 16 “ ‘ Gleason. 36 in. x 36 in. x 12 ft. Gleason, 181 Ch g 4 108 Reade tte, B S . ’ 
“6 “6 ‘“ | embers an Reade Sts, New York.) 


50 20 Fitchburg. 


| 42 in. x 42 in. 


x 16 ft. 









NEW IRON FOUNDRY. 


Having completed a Foundry of a capa-| 
city beyond our own wants, we are pre-| 








pared to furnish promptly 


ron Castines of Dot Materials and Workmanship 


ANNEALING DONE TO ORDER. 





Your patronage is respectfully solictted. 


ar MACHINIST. 
THE PRATT & WHITNEY Co. 





| Fesrvary , 25, 1882 











HARTFORD, CONN., U.S, A. 


Manufacturers of 


MACHINISTS TOCLS, 


GUN, AND SEWING MACHINE 
MACHINERY, 


Norew Thread Cutting Machinery, 


SCREW PLATES, 
Hand and Power Bolt Cutters, 


with Adjustable Dies, having Chasers 
made on the Interchangeable System, 
and that may be sharpened by grinding. 
Single and Double Head Open Die, Bo t 
Cutters, Nut Tapping Machines, Hiand, 
Machine Nut, Machine Screw, Pipe Pul- 
ley, Stay Bolt, and Hob Taps. 





Send for Illustrated Catalogue and 


Natronat Bovr Cuorrrr. DourieE HEAD. Price Lists. 





















BROWN & SHARPE MFG. CO. 


FROVIDERC.: R. I. 





MACHINE TOOLS 


And lron-Working Machinery 


OF EVERY DESCRIPTION. 


Boring and Toning Mills, 
DRIVING WHEEL LATHES, 


Iron Planers, 

















Hydrostatic Wheel Presses, 
Car Axle Lathes, 


| Car Wheel Borers, 


Engine Lathes, 
Upright Drill Presses, 
Screw Machines, Special Pulley Turning Lathes, 
Special Pulley Boring Machines, 


Ke., &e., &e. 


Universal Radial Drilling Ma- 
chines, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


E.E, GARVIN & CO. 


139 & 141 Centre St., New York. 
MANUFACTURERS OF 


MACHINISTS TO0LS, 


Milling Machines, 
Drill Presses, 
| Hand Lathes, 
| Tapping Machines, 
| Cutter Grinders, &c. 


SEND FOR NEW ILLUSTRATED CATALOGUE 
containing descriptions of the above machines. 





ERICSSON’S CALORIC PUMP, 
C. A. DELAMATER & (CO., 10 Cortlandt St., New York, 


Punching Presses 
DIES AND OTHER TOOLS 


ofall Kinds of 
seer METAL COODS, 
ROP FORGCINGS, 4c, 


Stes & Parker Press Gog 
Middletown, Conn. 
THOS. DANIEL, 


ATTERN MAKE | 
60 FULTON ST., NEW YORK. 
Electrical and Intricate Core Work a Specialty. 

















Lodge, Barker & C0. 
S. E. Cor. Pearl 
and Plum Sts. 
CINCINNATI, O. 
Manufacturers of 


18’EBENGINE GBATHES | 


Emery Wheels & Grinding Machines. 


THE TANITE CoO. 
Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 
which we carry a stock : 


AND SMALL 
URRET LATHES, 








= 


= 





New York, 42 Dey St. San Francisco, 2 and 4 California St. 
Chicago, 152 & 154 Lake St. Philade pnts. b95 Market St. 
Chicago, 40 Franklin St. Boston, 21 Doane St. 


St. Louis, 209 North Third St. 

St. Louis, 811 to 819 North Second St. 

Cincin nati, 212 West Second St. 

Indianapolis, | o Jorner Maryland and 
elaware S 

New Orisana. él Bt, Charles St. 


P ortland, Oregon, 43 Front St. 
London. 9 St. » andrews St., 
¥ Vv iaduct, F wa 7 
verpool, 42, e Tem 
Sydney, N. 8. W., 17 Pi 


Holborn 


ple, L Dale St. 








THE BUFFALO STEEL FOUNDRY, © 


THE BILLINGS & SPENCER CO. 


HARTFORD, CONN., U. S. A. 
— —— Manufacturers of 


Drop Forgings 


AND PATENT 


~ COMBINATION PLIERS, 


™"(Gas Pliers, Wire Cutter, Wrench and Screw Driver Combined, drop forged from best tool steel 
| ana finished first-class in every respect. A very convenient and use ful tool for Steam and Gas Fitters, 
Machinists, Tool Makers, &c., and a very handy Tool for every household. The tool admits of a wide 
range of adjustme nt by a qué irter turn of the handle, and shifting one hole to the other it changes from 
size Gas Burner to 34 inch pipe, or from 3-16 inch round to 1 inch round Or square. 

Sample sent post-paid on receipt of $1.40. Send for Catalogue and Price List. 


GRANT & BOCERT, 


FLUSHING, L. I, N. Y. 


MANUFACTURERS OF 








FIRST-CLASS MACHINE TOOLS, 


| 
Having found it necessary to builda FOUNDRY to insure the success of their own 
work, are prepared to promptly execute all orders for first-class machinery CASTINGS. 





GRAY’S 


GRINDSTONE DRESSING MACHINE 


Ww ill true a stone in ten minutes, WITHOUT DUST, | 
Guaranteed satisfactory. Price, $12.00. 
GG. A. CRAY, JR & CO. 
CINCINNATI, OHIO. 


E. W. BLISS, BROOKLYN, 


MANUFACTURER OF 


—resses, Dies, 
| AND SPECIAL MACHINERY 
FOR SHEET METALS. 











19 INCHES SWING, 
VARIOUS LENGTHS. 


Immediate Delivery. 


J. M. ALLEN, PREsIDENT. 
B. FRANKLIN, 
J. B. PIERCE, SEcRETARY. 


WORCESTER, MASS. 


WwW. VicE-PRESIDENT. 


DAVID W. POND, 


ENGI LATHES 





Babcock & Wilcox Water-tube Steam Boilers. 


Adapted for all Purposes. Safe from 
Explosions, 


8H. P.in use by SINGER ME’G CO., New York; 8,790 
i P. by HARRISON HAVEMEYER & CU., Philadel hia; 
2,880 H. P. by DEC iy & DONNER SUGAR REFIN: 
ING CO. , Brooklyn; 4,600 H. P. by AMERICAN GRAPE 
SUGAR CO.,Buffalo:1, "$50 H. P. by’ ay ty tlk? MOORE 
PAPE ¢<Co., Wilmington; 720 H. P. by RARITAN WOQL. 
EN MILLS, New Jersey; 600 _H. P. by STUDEBAKER 
BROS. MF" &CO., South Bend, Ind., a) bupdrots of others 
in all kinds of business, from 50 H. P HP. each, 
Centennial E bxposition } Medal awarded this ‘char for high. 
est economy and efficiency on test. 
Illustrated Circulars and other desired intormation 
promptly furnished. 


BABCOCK & WILCOX CO. 
30 Courtiandt Street, New Vork. 


UFFALO, 
N. Y. 








PRATT & LETCHWORTH, Proprietors. 


Orders and Correspondence Solicited. 


4 u.M.cARPENTER Senin 


PAWTUCKET.R.1. 





MANUFAOTURER), 


TAPS & DIES. 





